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THE PYRIN GENE AND MUTANTS THEREOF, WHICH CAUSE FAMILIALMEDIIgRRANEAN FEVER 



Background of the Invention 

5 Field of the Invention 

This invention relates to a novel genomic DNA sequence (MEFV) encoding a 
protein (pyrin) associated with familial Mediterranean fever (FMF). More 
specifically, the invention relates to the isolation and characterization of MEFV, and 
the correlation of mutations in MEFV with FMF disease. 

10 

Background of the Invention 

Familial Mediterranean Fever (FMF) is a recessively inherited disorder 
characterized by dramatic episodes of fever, serosal inflammation and abdominal 
pain. This inflammatory disorder is episodic, with self-limited bouts of fever 
1 5 accompanied by unexplained arthritis, sterile peritonitis, pleurisy and/or skin rash. 
Patients often develop progressive systemic amyloidosis from the deposition of the 
acute phase reactant serum amyloid A (SAA). In some patients, progressive systemic 
amyloidosis can lead to kidney failure and death. The factors which incite an 
episode are unclear. 

20 FMF is observed primarily in individuals of non-Ashkenazi Jewish, 

Armenian, Arab and Turkish background. Although rare in the United States, 
incidence of FMF in Middle Eastern populations can be as high as 1 :7 in Armenian 
populations and 1 :5 in non-Ashkenazi Jewish populations. 

FMF attacks are characterized by a massive influx of polymorphonuclear 
25 leukocytes (PMNs) into the affected anatomic compartment. At the biochemical 

level, patients have been reported to have abnormal levels of C5a inhibitor (Matzner 
and Brzezinski, "C5a-inhibitor deficiency in peritoneal fluids from patients with 
familial Mediterranean fever," N. Engl. J. Med. , 311:287-290 (1984)), neutrophil- 
stimulatory dihydroxy fatty acids (Aisen et al, "Circulating hydroxy fatty acids in 
30 famiUal Mediterranean fever," Proc. Natl. Acad. Sci. USA , 2:1232-1236 (1985)), 
and dopamine p-hydroxylase (Barakat et al, "Plasma dopamine beta-hyroxylase: 
rapid diagnostic test for recurrent hereditary polyserositis," Lancet , 2:1280-1283 
(1988)), Although linkage studies have placed the gene causing FMF (designated 
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MEFV) on chromosome 16p (Pras et al., "Mapping of a gene causing familial 
Mediterranean fever to the short arm of chromosome 16," N. Engl. J. Med. , 
326:1509-1513 (1992); Shohat et al., "The gene for familial Mediterranean fever in 
both Armenians and non-Ashkenazi Jews is linked to the a-globin complex on 16p: 
5 evidence for locus homogeneity," Am. J. Hum. Genet , 51 :1349-1354 (1992); Pras et 
al, "The gene causing familial Mediterranean fever maps to the short arm of 
chromosome 16 in Druze and Moslem Arab families," Hxim. Genet. , 94:576- 
577(1994); French FMF Consortium, "Localization of the familial Mediterranean 
fever gene (FMF) to a 250 kb-interval in non-Ashkenazi Jewish fomder 

1 0 haplotypes," Am. J. Hum. Genet. , 59:603-61 2(1 996)), the genetic basis of FMF has 
not previoiisly been identified. 

Current treatment regimens for FMF include daily oral administration of 
colchicine. Although colchicine has been shown to cause near complete remission 
in about 75% of FMF patients and prevent amyloidosis, colchicine is not effective in 

1 5 all patients. Therefore, there is a need for new treatments for colchicine-resistant 
patients. 

Additionally, there is a need for an accurate diagnostic test for FMF. 
Patients having FMF in countries where the disease is less prevalent often 
experience years of attacks and several exploratory surgeries before the correct 
20 diagnosis is made. 



Summary of the Invention 

The invention provides a novel genomic nucleic acid sequence {MEFV) 
[SEQ ID NO: 1], shown in Figure 1, encoding the protein pyrin which is associated 

25 with familial Mediterranean fever (FMF). The corresponding cDNA sequence (v75- 
1) [SEQ ID NO: 2] and encoded amino acid sequence [SEQ ID NO: 3} are shown 
in Figure 2. The invention is also directed towards fragments of the DNA sequence 
that are useful, for example, as hybridization probes for diagnostic assays or 
oligonucleotides for PCR priming. Additionally, the invention is directed towards 

30 the corresponding sequence for the RNA transcript and fragments thereof. 

Another aspect of the invention provides the amino acid sequence for a 
protein associated with FMF. This protein is called pyrin, to connote its relationship 
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to fever. The invention is directed towards both the full length amino acid sequence, 
fusion proteins containing the amino acid sequence and fragments thereof. These 
proteins are useful, for example, as antigens to produce specific anti-pyrin 
antibodies to be used as agents in diagnostic assays. Alternatively, the protein may 
5 be used in therapeutic compositions. 

Mutations m pyrin result in FMF. Therefore, the invention is also directed 
towards mutants of the nucleic acid and amino acid sequences associated with FMF. 
In particular, the invention discloses three raissense mutations, clustered in within 
about 40 to 50 amino acids, in the highly conserved rfp (B30.2) domain [SEQ ID 

10 NO: 5] at the C-terminal of the protein. These mutants include M680I, M694V, 
K695R and V726A, each of which is associated with FMF. 

Additionally, the invention includes methods for diagnosing a patient at risk 
for having FMF using the nucleic acid and/or amino acid sequences of the invention. 
Such methods include, for example, hybridization techniques using nucleic acid 

1 5 sequences, PCR-amplification of MEFV, and immunoassays using anti-pyrin 
antibodies to identify mutations is MEFV ox pyrin which are indicative of FMF. 

Brief Description of the Figures 

Figure 1 shows the genomic nucleic acid sequence for the gene associated vdth 
20 FMF; 

Figure 2 shows a cDNA sequence and deduced amino acid sequence corresponding 

to the gene associated with FMF; 
Figure 3 is a schematic representation of MEFV on chromosome 16pl3.3; 
Figure 4 show the expression profile of V75-1; 
25 Figure 5 shows the DNA sequences of the M6801 , M694V and V726A mutants; and 
Figure 6 shows the alignment of multiple protein sequences with the C-terminal end 

of human pyrin. 

Detailed Description of the Invention 

30 The invention relates to the nucleic acid sequence encoding a protein 

associated with familial Mediterranean fever (FMF). The genomic DNA sequence is 
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designated MEFV. The corresponding cDNA sequence is designated as v75-l. The 
encoded protein is called pyrin, to connote its relationship to fever. The inventors 
have also discovered mutations in MEFF which are associated with FMF. 

It is believed that pyrin is a nuclear factor that controls the inflammatory 
5 response in differentiated polymorphonuclear leukocytes (PMNs). In particular, 

pyrin is believed to be a negative autoregulatory molecule in PMNs. Knowledge of 
the genetic basis of FMF enables the production of diagnostic assays for FMF and 
treatments for FMF and other inflammatory diseases which are characterized by 
accumulation of PMNs, for example, acute infectious disease such as those caused 
10 by bacterial infection (e.g., Pneumococcal pneumonia), autoimmune diseases such 
as Sweets Syndrome or Behcet's disease, chronic arthritis, and the like. 



The Nucleic Acid Sequence {MEFV) 

The inventors have discovered the nucleic acid sequence for the gene 

1 5 associated with FMF. The nucleic acid sequence is found on chromosome 1 6p. 

Specifically, MEFV is located at 16pl3.3 between the polycystic kidney disease gene 
(PKDl) and the tuberous sclerosis gene (TSC2) on the telomeric end, and the 
CREB-binding protein gene (CREBBP) on the centromeric end (see Figure 3). 

The genomic DNA sequence encoding pyrin {MEFV) [SEQ ID NO: 1] is 

20 shown in Figure 1 . The start methionine and stop codon are boxed, while the exons 
are underlined. The cDNA sequence (v75-l) [SEQ ID NO: 2] is shown in Figure 2. 
In Figure 2, the initial methionine and Kozak consensus sequences are underlined. 
The first boxed segment is a bZIP transcription factor basic domain. The second 
boxed segment is a Robbins/Dingwall consensus nuclear targeting signal. The 

25 segment indicated by +'s is a potential B-box zinc finger domain. The double- 
boxed region encloses a sequence which encodes a rQ), or B30.2, domain [SEQ ID 
NO: 4]. Within the double boxed region (the or B30.2 domain), the nucleic 
acids encoding three FMF-associated mutations are double-underlined. Sites of 
synonymous single nucleotide polymorphisms are represented by the cents symbol 

30 "ji" above the sequence. 

Although there is an excellent Kozak consensus sequence (Kozak, 
"Interpreting cDNA sequences: some insights from studies on translation," Mamm. 
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Genome , 7:563-574 (1996)) at the initial methionine (accATGG), the reading frame 
remains open in the cDNA upstream. Because there are no splice-acceptor 
consensus sequences or in-frame methionines with good Kozak sequences before the 
first stop upstream in the genomic DNA, the initial methionine remains the most 
5 likely starting methionine. 

The RNA Transcript 

The estimated transcript size from the nucleic acid sequence shown in Figure 
2 is about 3503 nucleotides. The transcript size determined by Northern blotting is 
10 3.7 kb. (See Example 4). The fact that the transcript size estimated from the 
sequence shown in Figure 2 approximates the size of the transcript found in 
experimental procedures further indicates that the sequence shown in Figure 2 is the 
full-length cDNA sequence. 

1 5 The Encoded Protein 

The inventors have also discovered the amino acid sequence for the protein 
associated with FMF (pyrin). Pyrin is predicted to be 781 amino acids in length and 
very positively charged. The pi is predicted to be greater than 8 (pi > 8), in part due 
to the fact that lysine and arginine residues make up 13% of the amino acid 

20 composition. 

The predicted amino acid sequence for pyrin [SEQ ID NO: 3] is shown in 
Figure 2. The boxed segment from amino acid 266 to 280 is a bZIP transcription 
factor basic domain. The boxed segment from amino acid 420 to 437 is a 
Robbins/Dingwall consensus nuclear targeting signal. The segment indicated by +'s 

25 between residues 375 and 407 is a potential B-box zinc finger domain. The region 
double-boxed from residue 577 to 757 is a r^, or B30.2, domain [SEQ ID NO: 5]. 
The r:^ (B30.2) domain is conserved (sequence identity 40 - 60%) in molecules as 
diverse as butyrophilin (a milk protein with probable receptor function; Jack and 
Mather, "Cloning and molecular analysis of cDNA encoding bovine butyrophilin, an 

30 apical glycoprotein expressed in mammary tissue and secreted in association with 
the milk-fat globule membrane during lactation," J. Biol. Chem. , 265:14481-14486 
(1990)), A33 (a factor that binds polytene chromosomes in the newt; Bellini et al.. 
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"A putative zinc-binding protein on lampbrush chromosome loops," EMBO J. . 
12: 107-1 14 (1993)), and xnf7 (a factor that binds mitotic chromosomes in the frog; 
Reddy et al., "The cloning and characterization of a maternally expressed novel zinc 
fmger nuclear phosphoprotein (xnf7) in Xenopus laevis," Dev. Biol. . 148: 107-1 1 6 
5 ( 1 99 1 )) and, by an analysis with the SEG algorithm (Wootton, "Non-globular 

domains in protein sequences: automated segmentation using complexity measures," 
Comput. Chem. . 18:269-285 (1994)), most likely assumes a globular conformation. 
Within the double boxed region (the rfp or B30.2 domain), three of the amino acids 
that have been found mutated in FMF patients are double— underlined. 

10 Positions of secondary structural elements were predicted by the profile 

neural network method PHDsec (Rost and Sander, "Prediction of protein secondary 
structure at better than 70% accuracy," J. Mol. Biol. . 232:584-599 (1993); Rost and 
Sander, "Combining evolutionary information and neural networks to predict protein 
secondary structure." Proteins . 19:55-72 (1994)). The secondary structural elements 

1 5 in wild type pyrin (all p-sheets) as are shown as bold, horizontal arrows in Figure 6. 



Expression 

Pyrin is predominantly expressed in mature granulocytes and/or serosal cells. 
As shown in the Northern blots in Figure 4, high levels of pyrin are expressed in 

20 peripheral blood leukocytes (granulocytes), but not in lymph nodes, bone marrow, 
monocytes, lymphocytes, spleen or thymus (See Figure 4). Because granulocytes 
accumulate in tissues experiencing inflammation during a FMF episode, expression 
of pyrin in granulocytes is consistent with the clinical phenotype for FMF. 

The restriction of pyrin to granulocytes, its apparent localization in the 

25 nucleus, and the phenotype associated with mutations tends to indicate that pyrin is a 
nuclear factor that controls the inflammatory response in differentiated PMNs. 
Additionally, the inventors fovmd that pyrin shares homology with a number of 
molecules implicated in inflammation, such as rpt-1 (a known downreguiator of 
inflammation). In view of the fact that FMF is a disease of excessive inflammation, 

30 and that pyrin shares homology to a known downreguiator of inflammation, pyrin is 
believed to be a negative autoregulatory molecule m PMNs. 
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Homologies 

Pyrin shares homology with a number of molecules implicated in 
inflammation including 52 kd Ro/SS A ribonucleoprotein (patients with systemic 
5 lupus erythematosus (SLE) and Sjogren's syndrome frequently make autoantibodies 
against this ribonucleoprotein); Staf-50 (an interferon-inducible transcriptional 
regulator; Tissot and Mechti, "Molecular cloning of a new interferon-induced factor 
that represses hiraian immunodeficiency virus type 1 long terminal repeat 
expression," J. Biol. Chem. , 270:14891-14898 (1995)); and rpt-1 (a mouse 
1 0 downregulator of IL-2; Patarca et al. , "rpt- 1 , an intracellular protein from 

helper/inducer T cells that regulates gene expression of interleukin 2 receptor and 
human immunodeficiency virus type 1," Proc. Natl. Acad. Sci. USA , 85:2733-2737 
(1988)). 

The homology between pyrin and rpt-1 is found in a domain extending from 
15 residues 385 - 550 on pyrin. Pyrin shows particularly high homology to many 

proteins, including 50 kdRo/SS A and Staf-50, at the C-terminal end, the r^ (B30.2) 
domain. Figure 6 shows the alignment of the C-terminal end of human pyrin with 
multiple sequences having statistical similarity as assessed by BLAST (Altschul et 
al., supra). Search cutoffs used to identify homologs were a Karlin-Altschul score 
20 of two aligned sequences ^ 70 with a probability ^ 10"^. At each position, residues 
occurring in a majority of the sequences are shown in inverse type. The numbering 
scheme at the top of the figure is based on the sequence of pyrin. 

The B-box zinc finger and rfp (B30.2) domain combination observed in pyrin 
is also seen in 52 kd Ro/SS A and ret finger protein. The spacing between the B-box 
25 zinc finger and the rfp (B30.2) domain is highly conserved, suggesting that precise 
orientation of the two domains with respect to one another may be required for 
function. 

Mutants 

30 The inventors have also discovered missense mutations that are foimd in 

individuals affected with FMF, but not found in any of a large panel of normal 
control chromosomes. The missense mutations are clustered within about 40 to 50 
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amino acids (including residues 680 through 726) in the highly conserved rfjp 
(B30.2) globular domain. It is believed that the mutations affect the secondary 
structure of this domain and result in a structural change that prevents the normal 
pyrin-mediated negative feedback loop. 
5 A first mutation associated with FMF is a G O C trans version at nucleotide 

2040 which results in the substitution of isoleucine for methionine (M680I). A 
second mutation is an A O G transition at nucleotide 2080 which results in the 
substitution of valine for methionine (M694V). A third mutation is a T <S] C 
transition at nucleotide 2177 which results in the substitution of alanine for valine 

1 0 (V726A). Additionally, the inventors have discovered a fourth mutation at position 
695 which results in the substitution of Arginine for Lysine (K695R). 

It is believed that phenotypic variation in FMF may be attributable to the 
differences between mutations. For example, the M694V mutation is very common 
in populations with the highest incidence of systemic amyloidosis (especially North 

15 African Jews). On the other hand, V726A is seen in populations in which amyloid is 
less conunon (Iraqi and Ashkenazi Jews, Druze and Armenians). 

Figure 5 shows DNA sequence electropherograms, produced by amplifying 
exon 10 genomic DNA and sequencing, which demonstrate the M680I, M694V, and 
V726A substitutions. For each mutation, individuals who are homozygous for the 

20 normal allele are shown at the top, heterozygotes between the normal and mutant 
allele are shown in the middle, and homozygotes for the mutation are shown at the 
bottom. 

None of these mutations result in a truncated protein. This is consistent with 
the periodic nature of the inflammatory attacks in FMF. Other diseases with 

25 periodic episodes are associated with a protein that functions adequately at steady 
state, but decompensates vinder stress, such as sickle cell anemia (Weatherall et al., 
"The hemoglobinopathies," In The Metabolic and Molecular Bases of Inherited 
Disease , Scriver et al, eds., New York, McGraw-Hill, pp. 3417-3484 (1995) and 
hyperkalemic periodic paralysis (Ptacek et al., "Identification of a mutation in the 

3 0 gene causing hyperkalemic periodic paralysis," Cell , 67 : 1 02 1 - 1 027 ( 1 99 1 )) . 
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Diagnostic Methods 

The sequences provided by this invention can be used in methods for 
diagnosis of risk for developing FMF. As used herein, an individual is "at risk" for 
developing FMF when the individual has a mutant MEFV nucleic acid sequence 

5 which results in expression of mutant pj^in, particularly where the amino acid 

mutation occurs in the highly conserved rQ) (B30.2) C-terminal domain. Mutations 
include substitutions of one nucleic acid with a different nucleic acid. In contrast, a 
patient having wild type AffiFF nucleic acid sequence expressing wild type pyrin is 
not at risk for developing FMF. As used herein, "wild type" refers to a dominant 

10 genotype which naturally occurs in the normal population (i.e., members of the 
population not afflicted with familial Mediterranean fever). Thus, methods for 
identifying an individual's specific nucleic acid or amino acid sequence are useful 
for determining risk of FMF. Specifically, a method for determining whether an 
individual's nucleic acid sequence encodes a wild type or mutant pyrin is useful in 

1 5 determining whether the individual is at risk for developing FMF. 

Many methods for analysis of an individuals nucleic acid or amino acid 
sequences are known to those of skill in the art, and include, for example, direct 
sequencing, ARMS (amplification refractory mutation system), restriction 
endonuclease assays, oligonucleotide hybridization techniques, and immunoassays. 

20 While some commonly used procedures are exemplified below, the inventors are 
aware that other methods are available and include them within the scope of their 
invention. 



Southern Blot Techniques 

25 In Southern blot analysis, DNA is obtained from an individual and then 

separated by gel electrophoresis. Following electrophoresis, the double stranded 
DNA is converted to single stranded DNA, for example, by soaking the gel in 
NaOH. The DNA is then transferred to a sheet of nitrocellulose. The DNA is then 
contacted v^th a labeled probe. For example, labeled probe can be applied to the 

30 nitrocellulose after it dries. As used herein, a "probe" is a nucleic acid sequence that 
is complementary to the sequence of interest. The probe can be either a DNA 
sequence or an RNA sequence. Preferably the probe is about 8 to 16 nucleotides in 
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length. A radioactive label, such as ^^P is an example of a suitable label. Other 
suitable labels include fluorophores or an enzyme which catalyzes a color producing 
reaction (e.g., horse radish peroxidase). Because the probe has complementary 
sequence to the DNA sequence of interest, it will hybridize to the specific DNA 

5 sequence. As used herein, "hybridize" means that the probe will form a double- 
stranded molecule with the specific DNA sequence by complementary base pairing 
imder conditions of high stringency (e.g., 65°C; 0.1 x SSC; Sambrook et al.. 
Molecular Cloning. A Laboratory Manual , Cold Spring Harbor, New York: Cold 
Spring Harbor Press (1989)). After the probe is allowed to hybridize to the DNA, 

10 excess probe is washed away. The hybridized DNA is easily visualized from the 
labeled probe using known techniques. Hybridization of the probe indicates that the 
sample DNA contains a sequence that is complementary to the labeled probe. In a 
preferred method, hybridization probes are designed from the MEFF nucleic acid 
sequences, and particularly, from the C-terminal MEFF sequence encoding the rfp 

1 5 (B30.2) globular domain. 

It is often desirable to amplify the sample DNA for more efficient analysis. 
Polymerase chain reaction (PCR) can be used to amplify the DNA. PGR is a 
technique that is well known to one of skill in the art. An exemplary method 
includes developing oligonucleotide primers that hybridize to opposite strands of 

20 DNA flanking the MEFV gene. As used herein, a "primer" is a short nucleotide 

sequence which is complementary to a DNA sequence flanking the DNA sequence 
of interest. Preferably the primer is about 15 to 20 nucleotides in length. The 
specific fragment defined by the primers exponentially accumulates by repeated 
cycles of denaturation, oligonucleotide primer annealing and primer extension. In a 

25 preferred embodiment, the PCR primers amplify the region encoding the rfp (B30.2) 
globular domain. The amplified domain can then be analyzed by hybridization or 
screening techniques. 

For example, oligonucleotide primers are developed to amplify MEFV, the 
rfp (B30.2) domain, or a fragment thereof, such as the preferred 40 to 50 amino acid 

30 fragment of the tfp (B30.2) domain discussed above. Suitable oligonucleotide 
primers, such as "Exon lOA Forward and Reverse", "Exon lOB Forward and 
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Reverse", and "Exon lOB Forward and Exon lOA Reverse", are shown in Example 



Northern Blot Techniques 
5 The presence of a wild type or mutant RNA transcript may be determined by 

Northern Blot Techniques, following a procedure similar to that outlined for the 
Southern Blot Technique. 



Western Blot Techniques 

1 0 The presence of a wild type or mutant protein from the highly conserved C- 

terminal rfp (B30.2) region can be detected by immunoassay, for example by 
Western Blot Techniques. In this procedure, a tissue sample is obtained from an 
individual and separated by gel electrophoresis. Following electrophoresis, the 
proteins are then transferred to nitrocellulose. The proteins are then contacted v^th a 

1 5 labeled probe, for example, by applying the labeled probe to the nitrocellulose after 
it is dried. Suitable probes include labeled anti-pyrin antibodies, preferably those 
antibodies specific for an epitope in the highly conserved C-terminal rfp (B30.2) 
domain. Exemplary labels include radioactive isotopes, enzymes, fluorophores and 
chromophores. Because it is believed that mutants in the highly conserved C- 

20 terminal domain alter the secondary structure of the domain, an antibody specific for 
the wild-type protein should not bind to or recognize a protein having a mutation in 
this highly conserved region. Conversely, an antibody specific for a mutant protein 
does not recognize or bind to the wild type. After excess antibody is rmsed away, 
the presence of the specific protein/antibody complex is easily determined by known 

25 methods, for example by development of the label attached to the anti-pyrin 
antibody, or by the use of secondary antibodies. 



Sequencing Techniques 

Alternately, DNA, RNA or protein obtained from an individual can be 
30 sequenced by known methods, and compared to the wild type sequence. Mutations 
recognized in the sequence, particularly, in the rfp (B30.2) domain indicate risk for 
developing FMF. 
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ARMS 

ARMS (amplification refractory mutation system) is a PCR based technique 
in which an oligonucleotide primer that is complementary to either a normal allele or 

5 mutant allele is used to amplify a DNA sample. In one variation of this method, a 
pair of primers is used in which one primer is complementary to a known mutant 
sequence. If the DNA sample is amplified, the presence of the mutant sequence is 
confirmed. Lack of amplification indicates that the mutant sequence is not present. 
In a different variation, the primers are complementary to wild type sequences. 

1 0 Amplification of the DNA sample, indicated that the DNA has the wild type 

sequence complementary to the primers. If no amplification occurs, the DNA likely 
contains a mutation at the sequence where hybridization should have occurred. A 
description of ARMS can be found in Current Protocols in Human Genetics , Chapter 
9.8, John Wiley & Sons, ed by DracopoH et al. (1995). 

15 

Restriction Endonuclease Assays 

Restriction endonuclease assays can also be used to screen a DNA sample for 
mutants, such assays are used by Pras et al., "Mutations in the SLC3A1 transporter 
gene in Cystinuria" Am. J. Hum. Genet. , 56:1297-1303 (1995). Briefly, a DNA 
20 sample is amplified and then exposed to restriction endonucleases that will or will 
not cleave the DNA depending on whether or not a mutation is present. After 
cleavage, the size of restriction fragments are observed to determine whether or not 
cleavage occurred. 

25 Oligonucleotide Hybridization Techniques 

Hybridization techniques, such as dot blots, are known to one of skill in the 
art and can be used to determine whether a DNA sample contains a specific 
sequence. In a dot blot, a DNA sample is denatured and exposed to a labeled probe 
which is complementary for a wild type sequence or a mutant sequence. 

30 Hybridization of a probe that is complementary to the wild type sequence (a "wild 
type probe") indicates that the wild type sequence is present. If the wild type probe 
does not hybridize to the DNA in the sample, the wild type sequence is not present. 
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In a variation of this technique a probe that is complementary to a know mutant 
sequence can be used. A discussion of allele specific oligonucleotide testing can be 
found ki Current Protocols in Human Genetics , Chapter 9.4, supra. 

5 Immunological Assays 

An immunological assay, such as an Enzyme Linked Immunoassay (ELISA), 
can be used as a diagnostic tool to determine whether or not an individual is at risk 
for developing FMF. One of skill in the art is familiar with the procedure for 
performing an ELISA. Briefly, antibodies are generated against native or mutant 

1 0 pyrin. This can be accomplished by administering a native or mutant protein to an 
animal, such as a rabbit. The anti-pyrin antibodies are purified and screened to 
determine specificity. In one representative example of an immunoassay, wells of a 
microtiter plate are coated with the specific anti-pyrin antibodies. An aliquot of a 
sample from a patient to be analyzed for pyrin is added in serial dilution to each 

15 antibody coated well. The sample is then contacted with labeled anti-pyrin 

antibodies. For example, labeled anti-pyrin antibodies, such as biotinylated anti- 
pyrin antibodies, can be added to the microtiter plate as secondary antibodies. 
Detection of the label is correlated with the specific pyrin antigen assayed. Other 
examples of suitable secondary antibody labels include radioactive isotopes, 

20 enzymes, fluorophores or chromophores. The presence of bound labeled 

(biotinylated) antibody is determined by the interaction of the biotin with avidin 
coupled to peroxidase. The activity of the bound peroxidase is easily determined by 
known methods. 

25 Production of Pyrin 

The nucleic acid sequence encodmg wild type or mutant pyrin can be used to 
produce pyrin in cells transformed with the sequence. For example, cells can be 
transformed by known techniques with an expression vector containing v75-l cDNA 
sequence operably linked to a functional promoter. Expression of pyrin in 

30 transformed cells is useful in vitro to produce large amoimts of the protein. 

Expression in vivo is useful to provide the protein to pyrin-deficient cells. Examples 
of suitable host cells include animal cells such as bacterial or yeast cells, for 
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example, E. coli. Additionally, mammalian cells, such as Chinese hamster ovary 
(CHO) cells can be used. Human cells, such as SW480 colorectal adenocarcinoma 
can also be used as host cells. 

Due to degeneracy of the genetic code, most amino acids are encoded by 
5 more than one codon. Therefore, applicants recognize, and include within the scope 
of the invention, variations of the sequence shown in SEQ ID NO: 1. For example, 
codons in a DNA sequence encoding pyrin can be modified to reflect the optimal 
codon frequencies observed in a specific host. Rare codons having a fi"equency of 
less than about 20% in known sequences of the desired host are preferably replaced 

1 0 with higher frequency codons. 

Additional sequence modifications are knovm to enhance protein expression 
in a cellular host. These include elimination of sequences including spurious 
polyadenylation signals, exon/intron splice site signals, transposon-like repeats, and 
other well characterized sequences which may be deleterious to gene expression. 

15 The G-C content of a sequence may be adjusted to levels average for a given cellular 
host, as calculated by reference to known genes expressed in the host cell. Where 
possible, the sequence is modified to avoid predicted hairpin secondary mRNA 
structures. The genomic sequence might additionally be modified by the removal of 
introns. 

20 

Transgenic Animals 

The nucleic acid sequences encoding pyrin, both wild-type and mutant, 
provided in this application are useful for the development of transgenic animals 
expressing pyrin. Such transgenic animals are used, for example, to screen 

25 compoxmds for treating FMF or inflammation. 

Useful variations of a transgenic animal are "knock out" or "knock in" 
animals. In a "knock out" animal, a known gene sequence, such as the sequence 
encoding pyrin, is deleted fi:om the animal's genome. Experiments can be 
performed on the animal to determine what effect the absence of the gene has on the 

30 animal. In a "knock in" experiment, the wild type gene is deleted and a mutant 

version or a gene from another organism is inserted therefore. Experiments can be 
performed on the animal to determine the effects of this transition. 
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Kits 

The invention is also directed towards a kit for diagnosing risk of FMF. A 
suitable diagnostic kit includes a nucleic acid sequence encoding wild-type pyrin 

5 and at least one nucleic acid sequence encoding mutant pyrin. An alternative kit 
includes an anti-pyrin antibody which binds to wild-type pyrin and at least one anti- 
pyrin antibody which binds to mutant pyrin. A kit also preferably contains at least 
one pair of amplification primers capable of amplifying a nucleic acid sequence 
encoding pyrin. Preferably, the primers amplify a nucleic acid sequence encoding a 

1 0 rfp (B3 0.2) domain of pyrin. 

The present invention may be better understood with reference to the 
following examples. These examples are intended to be representative of specific 
embodiments of the invention, and are not intended as limiting the scope of the 
invention. 

15 

Examples 

The DNA samples used in the following examples were extracted from 
whole blood or from Epstein-Barr virus-transformed lymphocytes by standard 

20 techniques. The DNA was obtained firom forty-four families of non-Ashkenazi 

Jewish descent (18 Moroccan, 14 Libyan, 5 Timisian, 2 Egyptian and 5 Iraqi) and 5 
Arab/Druze families (identified and sampled at the Chaim Sheba Medical Center in 
Tel-Hashomer, Israel). Additionally, twelve Armenian families were recruited from 
Cedars-Sinai Medical Center in Los Angeles. One Ashkenazi/Iraqi Jewish family 

25 was also studied. 

The diagnosis of FMF in all families was according to established clinical 
criteria (Sohar et al., "Familial Mediterranean fever: a survey of 470 cases and 
review of the literature," Am. J. Med. , 43:227-253 (1967)). 
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Example 1. Positional Cloning 

A positional cloning approach was used to clone a new cDNA (v75-l) from 
5 the FMF candidate region on chromosome 16pl3.3. Mutational analysis indicates 

the v75-l is the gene (designated MEFV) expressing pyrin, mutations of which are 

associated with FMF disorder. 

Publicly available polymorphic markers (discussed below) were used to 

narrow the candidate region on chromosome 1 6p to an approximately 1 Mb interval 
1 0 between D16S94 and D16S2622 (Sood et al., "Construction of a 1 -Mb restriction 

mapped cosmid contig containing the candidate region for the familial 

Mediterranean fever locus {MEFV) on chromosome 16pl3.3," Genomics , 42:83-95 

(1997)) lying between the polycystic kidney disease (PKDl) and tuberous sclerosis 

iTSC2) genes on the telomeric end, and the CREB-binding protein (CREBBP) gene 
15 on the centromeric end (see Figure 3). Because physical maps constructed around 

these genes did not extend into the MEFF region, a contig was constructed which 

spanned the candidate region. 

Attempts to construct a mega YAC (yeast artificial chromosome) contig 

spanning the MEFV candidate region were unsuccessful due to the instability of 
20 YAC clones from this region of chromosome 16. Instead, a cosmid map was 

assembled by iterative screening of a flow sited chromosome 1 6 specific cosmid 
. library. D16S246 was the telomeric starting point of the chromosomal walk. 

Identification of recombinants at D16S2622 enabled us to use this microsatellite 

marker as the centromeric boundary (Sood et al., 1997, supra). 
25 Observed recombinations of microsatellite markers in a panel of 61 families 

defined a critical region of 285 kb (3168468 - D16S3376). 

By analysis of the genomic sequence from this region, two new 

microsatellites, D16S3404 and D16S3405 (Figure 3B), were found in the center of 

the D16S3082 - D16S3373 interval. In one non-Ashkenazi Jevvdsh family, evidence 
30 of a historical recombination event between D16S3404 and Dl 6S3405 in the highly 

conserved non-Ashkenazi Jewish haplotype (designated haplotype A) was observed. 

Therefore, the region telomeric of D16S3405 (and 4 candidate genes encoded 
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therein) were excluded from further consideration. The discovery of the two new 
microsatellites and the historical recombination event fiirther refined of the 
candidate interval to the centromeric-most 1 15 kb. 

A combined strategy of exon amplification, direct cDNA selection, and 
5 single-pass sequencing led to the isolation of 9 full length cDNA clones. The 

furthest centromeric cDNA clone, v75-l, was isolated by solution hybridization of a 
leukocyte cDNA library with biotinylated oligonucleotide probes derived from two 
exons trapped from PAC 273L24. 

10 Exon Trapping 

PAC (PI artificial chromosome) clone 273L24 (Genome Systems; St. Louis) 
includes the centromeric-most 1 15 kb. Therefore, exon trapping was performed on 
PAC clone 273L24. Exon trapping was performed essentially as described by 
Buckler et al., "Exon amplification: a strategy to isolate mammalian genes based on 

1 5 RNA splicing," Proc. Natl. Acad. Sci. USA , 88 :4005-4009 ( 1 99 1 ). Essentially, PAC 
clone 273L24 was partially digested with Sau 3AI (commercially available, for 
example, from New England Biolabs). The reaction products were size fractionated 
by agarose gel electrophoresis and DNA fragments 2 kb and larger were isolated 
from the gel. Fifty ng of partially digested DNA was ligated with 10 ng of exon 

20 trapping vector pSPL3 (Exon Trapping System; Life Technologies, Gaithersburg, 
MD) that had been previously cleaved with Bam HI (commercially available) and 
dephosphorylated with calf intestinal alkaline phosphatase (Promega, Madison, WI). 
Ligation products were electroporated into E. coli DH12B (Life Technologies, 
Gaithersburg, MD) The electroporated cells were cultured en mass in LB broth with 

25 200 mg/ml ampicillin for 16 hours at 37° C with shaking. 

DNA prepared from the culture was used to transfect COS-7 cells (ATCC 
30-2002) using lipofectACE reagent (Life Technologies, Gaithersburg, MD). Total 
RNA was isolated from transfected COS-7 cells with Trizol reagent (Life 
Technologies) followed by ethanol precipitation. 

30 First strand cDNAs of transcription products from pSPL3 were primed with 

the oligonucleotide S A2 (Exon Trapping System; Life Technologies, Gaithersburg, 
MD). Specific amplification of trapped exons was as follows: PGR primed with 
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oligonucleotides SA2 and SD6 (Exon Trapping System; Life Technologies, 
Gaithersburg, MD) was performed, followed by digestion of the PCR products with 
Bst XI (commercially available). 

A second PCR reaction using the digestion products was primed with 

5 oligonucleotides dUSD2 and dUSA4 (Exon Trapping System; Life Technologies, 
Gaithersburg, MD). The resulting DNA fragments were cloned into pAMPlO vector 
(Exon Trapping System; Life Technologies, Gaithersburg, MD) and sequenced. 
Two hundred clones were sequenced and 20 independent exons were identified by 
visual inspection and hybridization to DNA fragments from the FMF critical region, 

1 0 with several exons identified more than one time. 

Oligonucleotides for Exon Amplification 

Oligonucleotides used to amplify pyrin exons were as follows (all oligo 
sequences are given 5' to 3'): 
1 5 Exon 1 forward, AAC CTG CCT TTT CTT GCT CA; [SEQ ID NO: 6] 
Exon 1 reverse, CAC TCA GCA CTG GAT GAG GA; [SEQ ID NO:7] 
Exon 2A forward, ATC ATT TTG CAT CTG GTT GTC CTT CC; [SEQ ID NO:8] 
Exon 2A reverse, TCC CCT GTA GAA ATG GTG ACC TCA AG; [SEQ ID 
NO:9] 

20 Exon 2B forward, GGC CGG GAG GGG GCT GTC GAG GAA GC; [SEQ ID 
NO: 10] 

Exon 2B reverse, TCG TGC CCG GCC AGC CAT TCT TTC TC; [SEQ ID 
NO:lll 

Exon 3 forward, TGA GAA CTC GCA CAT CTC AGG C; [SEQ ID NO: 12] 
25 Exon 3 reverse, AAG GCC CAG TGT GTC CAA GTG C; [SEQ ID NO: 13] 
Exon 4 forward, TTG GCA CCA GCT AAA GAT GGC; [SEQ ID NO: 14] 
Exon 4 reverse, TCT CCC TCT ACA GGG ATG AGC; [SEQ ID NO: 15] 
Exon 5 forward, TAT CGC CTC CTG CTC TGG AAT C; [SEQ ID NO: 16] 
Exon 5 reverse, CAC TGT GGG TCA CCA AGA CCA AG; [SEQ ID NO: 17] 
30 Exon 6 forward, TCC AGG AGC CCA GAA GTA GAG; [SEQ ID NO: 18] 
Exon 6 reverse, TTC TCC CTA TCA AAT CCA GAG; [SEQ ID NO: 19] 

Exon 7 forward, AGA ATG TAG TTC ATT TCC AGC; [SEQ ID NO: 20] 
Exon 7 reverse, CAT TTC TGA ACG CAG GGT TT; [SEQ ID NO: 21] 
35 Exon 8/9 forward, ACC TAA CTC CAG CTT CTC TCT GC; [SEQ ID NO: 22] 
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Exon 8/9 reverse, AGT TCT TCT GGA AGO TGG TAG; [SEQ ID NO: 23] 
Exon lOA forward, CCA GAA GAA CTA CCC TGT CCC; [SEQ ID NO; 24] 
Exon lOA reverse, AGA GCA GCT GGC GAA TGT AT; [SEQ ID NO: 25] 
Exon lOB forward, GAG GTG GAG GTT GGA GAC AA; [SEQ ID NO: 26] 
5 Exon lOB reverse, TCC TCC TCT GAA ATC CAT GG. [SEQ ID NO: 27] 



Direct cDNA selection 

Direct cDNA selection was used to isolate 2 full-length cDNA clones 
(Parimoo et a!., "cDNA selection: efficient PCR approach for the selection of 

10 cDNAs encoded in large chromosomal DNA fragments," Proc. Natl. Acad. Sci. 

USA . 88:9623-9627 (1 991). Cosmids, BAC (bacterial artificial chromosome) and 
PI clones in the FMF candidate region were biotinylated using BioPrime (Life 
Technologies, Gaithersburg, MD). cDNAs were prepared from combined mRNA 
from fetal brain, fetal liver, and human lymph node by reverse transcription and 

1 5 ligation of an EcoRI/NotI adaptor to second strand cDNAs. 

cDNAs were directly hybridized to biotinylated templates which were 
recovered using streptavidin-labeled magnetic beads. Conditions for blocking, 
hybridization, binding and elution of cDNAs from magnetic beads (Dynal) were as 
described by Parimoo et al., supra. After two roxmds of selection, eluted cDNAs 

20 were amplified with CUA-tailed EcoRI/NotI adaptor primers and subcloned into the 
pAMPlO vector (Life Technologies, Gaithersburg, MD) to yield libraries of selected 
cDNAs. 

Recombinant clones were arrayed on blots. Clones that hybridized to either 
repetitive or ribosomal sequences were excluded from further analysis. To confirm 

25 their origin, unique clones were individually hybridized to EcoRI digests of 

cosmid/B AC/PI DNAs and DNAs from chromosome 16-specific human-hamster 
hybrid lines. Clones were then hybridized to each other and were binned into 
groups. Representative clones of each group were hybridized to multiple tissue 
Northern blots and sequenced. 

30 cDNA Identification bv Solution Hybridization 

Following the protocol provided in the Gene Trapper kit, the furthest 
centromeric cDNA, clone v75-l, was isolated by solution hybridization of a 
leukocyte cDNA library with biotinylated oligonucleotide probes derived from 2 
exons trapped from PAC 273 L24. Solution hybridization was carried out using the 
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GeneTrapper cDNA Positive Selection System (Life Technologies, Gaithersburg, 
MD). 

Two trapped exons, v66 and v75, were used as starting material. PGR 
screening of Superscript cDNA libraries (Life Technologies, Gaithersburg, MD) 
5 derived from hiaman brain, liver, leukocytes, spleen, and testis were used to 

determine the tissue-specific expression of these exons. GeneTrapper experiments 
were performed with sense and antisense primers from both exons, assuming both 
orientations of these exons in the putative franscript. 

The following oligonucleotides were synthesized and PAGE-purified: 
1 0 V66GT1 : AAG CTC ACT GCC TTC TCC TC; [SEQ ID NO: 281 
V66GT2: GAG GAG AAG GCA GTG AGC TT; [SEQ ID NO: 29] 
V75GT1 : GAG TTG GAA ACA AGT GGG AG; [SEQ ID NO: 30] 
V75GT2: CTC CCA CTT GTT TCC AAG TC. [SEQ ID NO: 31] 

Oligos were biotinylated, hybridized to single-stranded DNA from the 
1 5 leukocyte cDNA library (one primer per reaction), followed by cDN A capture using 
paramagnetic streptavidin beads and repair using the corresponding non-biotinylated 
oligos. Colony hybridization of lifts using 32p-dCTP end-labeled oligos was used 
to identify positive clones. Gel— purified inserts from these clones were hybridized to 
cosmid contig blots in order to distinguish cDNA clones mapping to the FMF region 
20 from false positive clones due to homologous domains. All positive clones were 

identified by the primers v66GT2 and v75GT2, and no clones were identified by the 
other set of primers. 

Characterization of cDNA v75-l 
25 The translated v75-l cDNA sequence is shown in Figure 2. The exon- 

intron structure deduced from the genomic sequence of two cosmids is depicted in 
Figure 
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3C. Shaded boxes represent exons; introns are drawn to scale. The numbers above 
the boxes represent the size of the exons in bp. The numbers below the boxes reflect 
the order of the exons with 1 being the most 5'. 

Although there is an excellent Kozak consensus (Kozak, supra) at the initial 
5 methionine, the reading frame remains open in the cDNA upstream. There are no 
spUce-acceptor consensus sequences or in-frame methionines with good Kozak 
sequences before the first stop upstream in the genomic DNA. Additionally, the 
transcript size by Northern blot is 3.7 kb. The estimated transcript size from cDNA 
is 3503 nucleotides. Therefore, the sequence appears to be the full-length sequence. 

10 

Example 2. mutational analysis 

Three different v75-l mutants of FMF carrier chromosomes in multiple 
ethnic groups are not seen in a panel of almost 300 normal control chromosomes. 
1 5 This indicates that v75-l is a cDNA of MEFV, the gene associated with FMF. 

Three missense mutations were identified in exon 10 of v75-l (Figure 5) 
after screening a total of 165 individuals from 65 families. All three mutations are 
clustered within 46 amino acids of one another in the highly conserved rfp (B30.2) 
globular domain at the C-terminal end of the predicted protein. The first mutation, is 
20 a G <E] C transversion at nucleotide 2040 in which methionine is replaced by 
isoleucine (M680I). This mutation was observed in the homozygous state in the 
affected offspring of a single Armenian family. The second mutation is a A <S1 G 
transition at nucleotide 2080 in which methionine is replaced by valine (M694V). 
This was observed in a large number of affected individuals bearing four apparently 
25 distinct disease associated haplotypes. The third mutation is a T O C transition at 
nucleotide 2177 which substitutes alanine for valine (V726A). It was observed in 
affected individuals bearing the C haplotype in a Druze family and in other FMF 
patients and carriers bearing this haplotype. An addhional mutation in which lysing 
is replaced by arginine at position 695 (K695R) was observed in an American FMF 
3 0 patient of Northern European ancestry. 

Direct sequencing of RT-PCR products or amplified exons from the 8 
cDNAs telomeric to v75-l failed to identify disease-associated mutations. 
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It is extremely unlikely that the substitutions in v75-l are actually 
polymorphisms in tight linkage disequilibrium with "real" mutations on a nearby 
gene. This hypothesis would require that there be 3 such v75-l polymorphisms on 3 
different haplotypes, each in perfect linkage disequilibrixim with the mutations on 

5 the "real" FMF gene. While not impossible, such a scenario is at least unnecessarily 
complex. It is also unclear where such a closely linked gene would be located. The 
historical recombinants at the 5' (centromeric) end of v75-l exclude the interval 
between D16S3373 and v75-l . On the telomeric side, the 5' end of a novel zinc 
finger gene is located within 10 kb of the 3' end of v75-l, but thorough screening 

10 has revealed no mutations in this later gene (data not shown). Moreover, there are 
no trapped exons, direct selected cDNAs or expressed sequence tag (EST) hits that 
map to the interval between them. Finally, and most importantly, the observation of 
normal chromosomes that bear disease-associated microsatellite and SNP 
haplotypes but do not have the M680I, M694V or V726A mutations is strong 

1 5 evidence that these are not just haplotype-specific polymorphisms. 

Mutation Detection by Fluorescent Sequencing 

The entire coding region was sequenced, plus splice cites, in individuals 
representing seven microsatellite haplotypes. Approximately 100 ng of genomic 
20 DNA template was used in PGR reactions to amplify exons and flanking intronic 
sequences according to the supplier's recommendations for AmpliTaq Gold (Perkin 
Elmer, Branchburg, NJ) and Advantage-GC Genomic PGR Kit (Glontech, Palo 
Alto, CA). 

The PGR primers were tailed with one of the following sequences: 
25 -21M1 3 forward: GTA AAA GGA CGG CGA GT; [SEQ ID NO: 32] 

-28 Ml 3 reverse: GAG GAA ACA GCT ATG ACG AT; [SEQ ID NO: 33] 
-40 Ml 3 forward: GTT TTG GGA GTG AGG AGG. [SEQ ID NO: 34] 

After amplification, reactions were run on 1% agarose gels and gel purified 
using either QIAquick gel extraction kit (QIAGEN, Santa Glarita, GA) or 
30 Microcon/Micropure/Gel Nebulizer system (Amicon, Beverly, MA). Alternatively, 
PGR products were column purified with Microcon— 100 (Amicon). Purified 
ampiicons were sequenced with dye primer chemistry (PE Applied Biosystems, or 
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Amersham, Cleveland, OH). Sequencing reactions were ethanol precipitated and run 
on an ABI 377 automatated sequencer. Sequence data were analyzed with either 
Autoassembler 1.4 (PE Applied Biosystems, Branchburg, NJ) or Sequencher 3.0 
(Gene Codes Inc., Ann Arbor, MI). 

5 

Example 3. Protein Modeling 

The deduced amino acid sequence was examined. Two overlapping nuclear 
targeting signals were detected using the PSORT algorithm (Nakai and Kanehisa, "A 

10 knowledge base for predicting protein localization sites in eukaryotic cells," 

Genomics , 14:897-91 1 (1992). The first nuclear targeting signal is a four residue 
pattern composed of a histidine and three lysines. The second is a Robbins/Dingwall 
consensus (Robbins et al., "Two interdependent basic domains in nucleoplasmin 
nuclear targeting sequence: identification of a class of bipartite nuclear targeting 

1 5 sequence," Cell , 6 1 5-523 ( 1 99 1 ). A bZIP transcription factor basic domain (Shuman 
et al., "Evidence of changes in protease sensitivity and subimit exchange rate on 
DNA binding by C/EBP, Science , 249:771-774 (1990) was identified using a 
PROSITE search (Bairoch et al., "The PROSITE database, its status in 1997," 
Nucleic Acid Res. , 25:217-221 (1997)). The spacing of cystine and histidine 

20 residues between residues 375 and 407 (denoted by plus signs in Figure 2) resembles 
a B-box type zinc finger domain (Reddy et al., "A novel zinc finger coiled-coil 
domain in a family of nuclear proteins," Trends Biochem. Sci. , 17:344-345 (1992)). 



25 Example 4. localizing expression of the protein 

The tissues in which v75-l is expressed are highly consistent with the 
clinical phenotype for FMF. Based on the nature of the inflammatory infiltrate and 
the anatomic localization of inflammation in FMF, MEFV gene expression might be 
30 predicted to be observed in granulocytes and/or serosal cells. Multiple tissue 
northern blots demonstrated high levels of expression in peripheral blood 
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leukocytes, primarily in mature granulocytes, but not in lymph nodes, spleen or 
thymus which are comprised largely of lymphocytes. 

Figure 4 shows the expression profile for the v75-l gene. Figure 4A shows 
the results of hybridization of a probe derived from exon 2 on multiple tissue 
5 Northern blots. A 3.7 kb transcript was found in peripheral blood leukocytes (PBL) 
and colorectal adenocarcinoma (SW480). The presence of the transcript in 
peripheral blood leukocytes compare favorably with the symptoms associated with 
FMF. The detection of the 3.7 transcript in colorectal adenocarcinoma is 
unexplained. 

1 0 Figure 4B shows hybridization of the same exon 2 probe on Northern blots 

with mRNA from purified Polymorphonuclear leukocytes (PMNs) and lymphocytes. 

PMN lanes represent preparations from different individuals. A p-actin control can 

be seen at the base of the gel. 

The following abbreviations were used in Figure 4: HL-60 (promyelocytic 
15 leukemia); K-562 (erythroleukemia); M0LT4 (lymphoblastic leukemia); A549 (lung 

carcinoma); and G361 (melanoma). 

Northern Blot Analysis 

To determine transcript size and level of expression in various tissues, 

20 multiple tissue Northern blots (Clontech) were hybridized with probes derived from 
various exons of the gene. These exons were amplified and purified as part of the 
sequencing protocol for mutation analysis. Larger exons (2, 5, and 10) were labeled 
by random-priming using Stratagene Prime-It Kit and ^^p-dCTP (ICN). 
Hybridization and washing of blots were essentially as described in Sambrook et al., 

25 Molecular Cloning. A Laboratory Manual , Cold Spring Harbor, New York: Cold 
Spring Harbor Press (1989), except using Hybridisol I (Oncor) prepared 
hybridization buffer. Hybridization was detected by autoradiography, with 4 hour 
exposures. Northern blots with mRNA from highly purified peripheral blood 
lymphocytes, PMNs, and monocytes were the kind gift of Drs. H. Lee Tiffany and 

30 Harry Malech. 
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Example 5. Homologies to other proteins 

Figure 6 shows the aHgmnent of the rfp (B30.2) domain of pyrin with 
5 homologous proteins. The following abbreviations are used in Figure 6: hum-RFP 
(RET finger protein; SWISS-PROT P14373); xla-xnf7 (nuclear phosphoprotein 
xnf7, Xenopus laevis; PIR A43906); pwa-A33 (2dnc-binding protein A33, 
Pleurodeles waltl; SWISS-PROT Q02084); hum-SS-A/Ro (52 kDa RO protein; 
SWISS-PROT PI 9474); hum-a^ (acid finger protein; GenBank U09825); hum-BT 
10 (butyrophilin; GenBank U90552); hum-efp (estrogen-responsive finger protein; PIR 
A49656); hum-B30-2 (B30-2 gene; PRF 2002339); pig-RFB30 (ring finger protein 
RFB30, Sus scrofa; EMBL Z97403); hum-Staf-50 (transcription regulator Staf-50; 
IRA57041). 

The invention has been described with reference to various specific and 
1 5 preferred embodiments and techniques. However, it should be understood that many 
variations and modifications may be made while remaining within the spirit and 
scope of the invention. All publications in this specification are indicative of the 
level of ordinary skill in the art to which this invention pertains. All publications 
and patent applications are herein incorporated by reference to the same extent as if 
20 each individual publication or patent application was specifically and individually 
indicated by reference. 
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1 . A nucleic acid sequence encoding pyrin. 

2. The nucleic acid sequence of claim 1, comprising the coding sequence of 
SEQ ID NO: 2 and variations thereof permitted by genetic code degeneracy. 

3. A nucleic acid sequence encoding a familial Mediterranean fever-associated 
mutant of pyrin. 

4. The nucleic acid sequence of claim 3, comprising a mutant pyrin having an 
amino acid substitution in a rfp (B30.2) domain [SEQ ID NO: 5]. 

5. The nucleic acid sequence of claim 3, encoding mutant pyrin comprising the 
amino acid sequence of SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11 or 
SEQ ID NO: 13. 

6. A nucleic acid probe or primer comprising at least fifteen consecutive nucleic 
acids of MEFV [SEQ ID NO: 1] or a familial Mediterranean fever- 
associated mutant thereof. 

7. The nucleic acid probe of claim 6, wherein the probe hybridizes to MEFV 
under stringent conditions. 

8. The nucleic acid probe of claim 6, wherein the probe hybridizes mutant 
MEFV undQT stringent conditions, the mutant MEFF comprising a nucleic 
acid sequence of SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ 
ID NO: 12. 

9. The nucleic acid primer of claim 6, wherein the primer amplifies MEFV. 
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1 0. The nucleic acid primer of claim 6, wherein the primer amplifies a nucleic 
acid sequence encoding a rfp (B30.2) domain of pyrin. 

11. An amino acid sequence comprising SEQ ID NO: 3. 

12. An amino acid sequence encoding a familial Mediterranean fever-associated 
mutant of pyrin. 

13. The amino acid sequence of claim 12, wherein the mutant comprises one or 
more amino acid substitutions. 

14. The amino acid sequence of claim 12, wherein the mutant comprises an 
amino acid substitution in a rfp (B30.2) domain. 

15. The amino acid sequence of claim 12, wherein the mutant comprises an 
amino acid substitution in at least one of amino acid residues 680, 694, 695 
or 726. 

1 6. The amino acid sequence of claim 1 2, wherein the mutant comprises an 
amino acid substitution corresponding to M680I, M694V, K695R, or 
V726A. 

1 7. The amino acid sequence of claim 12, wherein the mutant comprises SEQ 
ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13. 

1 8. An amino acid sequence encoding pyrin comprising an rfp (B30.2) domain 
of pyrin [SEQ ID NO: 5]. 



19. 



The amino acid sequence of claim 18, comprising an amino acid substitution 
at residue 680, 694, 695, or 726. 
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20. The amino acid sequence of claim 1 9, wherein the substitution comprises 
M680I, M694V, K695R, or V726A. 

21 . An anti-pyrin antibody that specifically binds wild type pyrin [SEQ ID NO: 
3]. 

22. The antibody of claim 21 , wherein the antibody specifically bmds to an 
epitope in a r^ (B30.2) domain. 

23 . An anti-pyrin antibody which specifically binds familial Mediterranean 
fever-associated mutant pyrin. 

24. The anti-pyrin antibody of claim 23, wherein the antibody specifically binds 
to a mutation in a rfp (B30.2) domain. 

25. The anti-pyrin antibody of claim 23, wherein the antibody specifically binds 
to pyrin comprising a mutation at residue 680, 694, 695, or 726. 

26. The anti-pyrin antibody of claim 23, wherein the antibody specifically binds 
to mutant pyrin comprising M680I, M694V, K695R, or V726A. 

27. The anti-pyrin antibody of claim 23, wherein the antibody specifically binds 
to mutant pyrin comprising the amino acid sequence of SEQ ID NO: 7, 
SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13. 

28. A vector comprising a nucleic acid sequence encoding pyrin [SEQ ID NO: 
2] or a familial Mediterranean fever-associated mutant thereof, operably 
linked to a functional promoter. 

29. A host cell transformed with the vector of claim 30. 



30. 



A kit for diagnostic assay comprising: 
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a nucleic acid sequence encoding wild-type pyrin; and 
at least one nucleic acid sequence encoding a mutant pyrin. 

31. A kit for diagnostic assay comprising: 

an anti-pyrin antibody which binds wild-type pyrin; and 
at least one anti-pyrin antibody which binds mutant pyrin. 

32. A kit for diagnostic assay comprising: 

at least one pair of primers which amplify a nucleic acid sequence encoding 
pyrin. 

33. The kit of claim 32, wherein the primers amplify a nucleic acid sequence 
encoding a r^ (B30.2) domain. 

34. A method for diagnosing risk of familial Mediterranean fever (FMF), 
comprising: 

analyzing a patient sample for an amino acid sequence of pyrin; and 
correlating detection of mutated amino acid sequence with risk of developing 
FMF. 

35. The method of claim 34, wherein analyzing comprises contacting the sample 
with an anti-pyrin antibody and correlating antibody binding with the 
presence of pyrin in the sample. 

36. A method for diagnosing risk of familial Mediterranean fever (FMF), 
comprising: 

analyzing a patient sample for a nucleic acid sequence encoding pyrin; and 
correlating detection of mutated nucleic acid sequence with risk of 
developing FMF. 

37. The method of claim 36, wherein analyzing comprises contacting the patient 
sample with a labeled nucleic acid sequence encoding wild type or mutant 
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pyrin and correlating hybridization with the presence of wild type or mutant 
pyrin. 

38. The method of claim 36, wherein analyzing comprises sequencing the 
nucleic acid sequence of pyrin. 

39. The method of claim 36, wherein analyzing comprises sequencing or 
hybridization of a nucleic acid sequence encoding a rfp (B30.2) domain. 

40. A method for producing pyrin in a host cell comprising transforming the host 
cell with a nucleic acid sequence encoding pyrin. 

41 . The method of claim 40 wherein the host cell is an animal cell. 

42. The method of claim 40 wherein the host cell is a mammahan cell. 

43 . The method of claim 40 wherein the host cell is a human cell. 

44. The method of claim 40 wherein the host cell expresses mutant pyrin prior to 
transformation. 

45. A transgenic animal expressing heterologous wild type pyrin or mutant 
pyrin. 

46. A method for screening compounds for use in FMF therapy comprising: 
administering candidate compounds to the transgenic animal of claim 45. 



47. 



A method for screening compounds for use in inflammatory disease, 
comprising administering the compounds to the transgenic animal of claim 
45. 
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FIG. I 

1 T KiTrriuiA TumGHPGA GftjQQ3C3iTr Ajmiurios aaoogiQcgr cnnmjKx: 

61 CAACCTGAQS TCKICCACOC ADCTOaOGCT OCrAAflGIQC TOQGATEfiCA QGOSITfiQCA 

121 CIGIGODCnG (DOOCOyOT GEAftCITCIG TTSGCTICAA AGOCaCJCICr QQQOGCniQC: 

181 PGJUGMGSi CADCOGIOOC TITKSmB T3ISGCIDCA GCftTCTIQaC 

241 PCKnXSTCm GAAIGTICAA TGAMGIQCA CaGM^GfiGCA TICIQQCia: JmSftOOGAG 

301 GACTGfiGfTCA QCnnLQQGAA CSGAK»GIC i^QOCTaCSIGS TOCAQOCMT QLTi'i'iCASG 

361 TDCnCflTCT Q3Cia3AAGA ACEAGICAftC TXSGAMrOSA. TCmftCftQQQG TGRTOQCMG 

421 QO^SGAtSrm TCIDCIGQCA GIOaOCTICr QQCXnCftCrr QOLTiLTiGS QCXaOGAAAG 

481 QGAAftGCICA CAGGACIGIA TICfiGrGOOC KXULTiCCC aDGTOCIGIG CTKnaaCIC 

541 lOGWmCDC CIGAAflDOCC GSGICIQG?£ GAGAJOGIT Ci^CCNX3>CG (30333JOCK: 

601 K3CATAGnr 'IL'lL'iUriUC CftCICADCDS CTCIOaCfiGC QOaGftllDCT QQCAGGAftOS 

661 AftGfiTIQSAG GaOGIGIXnG GAAICCAATC CXaGAOCTIC OCTIQCftGfiC TIGCCCPirCT 

721 (jlClUIGGlC TfiGIGiaGfiG QCJGRQGroCA QQLJmUJGA QQQGIGIQQG QQCACfilGrc 

781 TOOCAAQQCA lOGSGOCCIC (XfiGCIQSAA AATOCICIGA ADCIGmSGA AGftGAACACA. 

841 Q0aQ3CAIGG iOCAOXTT ACXXTIfiGIC TCAGnCXTA GCMGflCflCA GfiGCAITia: 

901 TCiQCXJETrr (XQcnKETic ACAftcxiracr 'rmuniXT caocAftOGsc AiSSGOcricr 

961 TTIGCraDCA GAaOC rSGAC AGCIQacroS AQLUICTCrr GCICfiQCfiOC [^ ^aCTAAGA 

1021 COOCiaGIGA OCaLLClGClG TCCaOOCIOG AGGaOCIQCT QOOCmGaC TTOGAGAAGT 

1081 TCAaCnCAA GCIGCaGAAC AOCaGIGIGC AGAAQGaOGA CTOCaGGaTC CXmSGAQOC 

1141 AGfiTCCaGfiG AQCXaOGOCS QTOAAGfillQG COOCTQCT QGICfiOCTfiC TaTOOaGAAG 

1201 AGiAaaocCT QGaocicfioc ciGcaQC33xr TOCxgaacraT CAAQcaocx^ cigciqqcxdg 

1261 AQGaGCIOCA CaGOacaQOC OTS^OGTA AOOaaOCDCA GGCCIDCTCr TCftlCCftGIG 

1321 CIGfiGIQCIG QCiaCrnGr GQSAAAQQQG ACCfiGGfiOCr CAGftOCAGCT CACICIGADC 

1381 IQQaGftTIQS GMJKJIC^Ga TCIffiDCAAAA TCCMBAIGfiC TTiaGnCfiG GAACGiaOCT 

1441 TICTICACIC TOQUL'iTiUG AACIQQ3ITA GTAAACno: TTCAQQCnCC TAKraQSTIT 

1501 TITAAGAAQC: POSICNSSST OOSAAAGX AGGfiGCIGSA iODCTSTIC TTIGfiGAdT 

1561 CTICACIACA TITKIGATrA A330CAIGr CfiGftCAA?OV TCICTfiGGIT AGCAAAAAQG 

1621 GAnOCTAIG CAKICfiTKIG AflD3C33GnG GIATfiGAftTC TICICAGIGC TCITCAC3CAT 

1681 GnOQCrfiOG CTGSICroGA ACICCIGfiDC TCAfiGIGfiTC CIOCXX30CIC AGCXHCXCAA 

1741 AGIQCIQ33A TTIOOOT AQaaCfiDOGT GOXQaCTEA 'iTiTim'm' TAASGOGTAT 

1801 AATCIQQGIT TIGCTSftDCT GIGEAAGfiTC TIKTITCAAA CAGTIGICCr QCTIAAAADS 

1861 TTIGAAAAGT AdSTTIGfiG AA?a2a3m: TRGQCATOGfT GQCICftCACT TATAAATAAT 

1921 CIC2^3CaCIT TQ3C»Q3CIA AGSIQOGIQG ATIQCiaGftG OOGGfiGIT 1GRGADCAGC 

1981 TTOaaCAACA TOCSIGAAAOC ClOICICiaC C3^AAAATACA AAAAAMGfiG CXaoaOQiaG 

2041 TPGCaCflCAC CIGIMTriC AQCIRTIGAA AAAACflGAAA ACSGQCIGSG GIGAGAGGfilT 

2101 TOCmsm: TOOGAOaCAG AOGrraCAGr GAGCIGfiGftT aoaCAQQG CAACAGAGCA 

2161 AGfiTCCIGIC TCAAAAAMCA AAArA?^3W3A GfiG?«3AAA!EA CATAGCA^O^ TCAAQCS£D3r 

2221 TCITftCIGAA TXSSmOTGA CIQOCATIGr CEfiGICIGQG NfiGIUCTCAA CTiTiUnTi' 

2281 TSAGAIQGfiG 'iCTlOLICIG TCfiCICAGQC: 1GGAGIGCAG TQ3aCX3GATC TCAQCTCKCT 

2341 QCz^ACiciacA CAiGCCoaac TCAftocxsMT cTCMGOcnc AGCcrocxiSA GiaociraaGA 
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2401 CI30GGIQC Qcacracnsc giciqgctga arncnm' TnaGrAosA. immnrr 

2461 QCCKIGnGS CCflGGCTGG g CIDGAACICC TCfiCJCICAAA TCKTOTCCC MmoaCJCr 
2521 CIQGfiGA?^ TaOGKrraCA QQCKIQCaCA CCftOXTCAG LTlIftiTiTiG TZ^'i'lTlIAGT 
2581 AGAGfiaaOQS TITCfiOriG TiUbfiLTiGA ACIDCIGKrC TCfiGC3IGKIC CIDCXDSXTC 

2641 QQcxjKxrsG AsrooaooGA. MZCAQQcm' G?m3mx: QoraacDaG TroirrrocT 

2701 aVMmCIftA AZTrrAKEAT OCAfiQQQGfiT TCICICTOCT CIQCXTIGAA ICTiGQCSOCC 
2761 TftAADSIQQG iOGCTICAT CATITiaCKr dOSTIGIOC TIDCftqam TTOCfiCACAA. 

2821 GftAftaa33CA cflGagGKnc araooCTPC ;o:*iccciqg oaaaGAACAA. ocxraoGAGC 

2881 
2941 
3001 



ciGAaGficic cagmm: osmjGAac GaoaoGftflCG QaoCTC333Gc spmmac: 

QGaGCTQOCA. GOJiUUGGi TC CSGQCgGCXr GaGGOOQGGg^ OaaaGCTSIC GfiGaftaGOOC 

ciGfiGCAftac Gc?m50^ GGCxnxjQGfiG QQajEOGftos cGcaGGgcAfi. QcrroaGftoc 



3061 C3aG?mXQ5 UGC'i a XQGG CQ3SfiGAaGC OCXX3C300CCT QCfiQaGCXCT J 
3121 CflGaGOGSQG 'lUUUGCTXG CSGAAaa30C AGCTCHSOGG GGaG3C3X3CA GG3QCTaaOS 
3181 GGG3G0GCXX a3G3C3CflGAA. GGftGIGC?^ axn03ftftG TGIftCgroOC: 

3241 AiGC3Gftocna. GASQCjcriGft. GGicfiocflTr icmaoGGs A3AaGGcm: cocaaatcca 

3301 GAAKTICIOC TGACTCTAGA QSAAAACACA. QCIGCGAfiTC TDGaCTOQQC AACAGAAOGC 

3361 amZAAGOC OCaCro033A. 1Q3AQQGQC!A TCIQC333AOC TGAAQSAAQS CDCT3GAAflT 

3421 OCAGAfiCATr OGCIOOGQ G TAAAITIGIGr 'iUiTiUJAAC TTDOKIOaG CIQCaGAGAA 

3481 AGAAIIQQCIG QCXX3QacaaG MftQCICMG OCTGEAAKX: CftQOQCITIG QGAQaOCAQS 

3541 GCQQGAGGAT 'IQCia3?«3C CAAGACTTIG AGADCSGCrT QGIGAAIGIA GIGAGACCOC 

3601 
3661 
3721 
3781 
3841 
3901 
3961 



OaOCmCICr MJ^AAOGAAA. TTAAAAAAAT AAAAAOOCm AOCTIOQaCA GQQLUiULJllA. 
OCTOmXT GEAAIDC3CAG AGCITIGSGA OaOCIQCACG GSAQGATCIC TIGACXXXaG 
Gg^SnCCAECA. CIMC3CIAGG CAACftCAGIG J^GACOOCATC TCEACAAAAT ACAATAGIGG 

caaaoocxTC tagioocsqc TacrcaQSiT cjotgbgca GAaaGficnc CAOOcniACAG 

•IGSGCIGAQG MCMGOCAC IQCaCACXSG CCIGfi£3C3^ GrTRGDCAGAC TCACTICTAC 
AAAACEAAAA AAAAAKTTAG CIQaGJEALLOG 1QC3C30a3C CIGTAATICT JOX3CTCAG 
GAAQCIGAQG CAQGRGSATT QCnGAQCTA. QOGAGTIGCA GQCTOCaGIG AGCHGAGSAT 
4021 GIQCCACIGC ACKm3C]CT QQ3CAACfiGA. C3CAfiGADC]CT GJCIdTAAA CATmoaOG 
4081 GGAAAAAAAA AGAAAGAAAG AAIGIDC]GfiT TGAAAAAQX AATCAGSDST TAaCSGIQQC 
4141 CAAAGAATO3 AGAAQ333AG CTCADCTCIG CAQCXDSICTS CnQ0CAQ3G AIQ3GM3aCA 
4201 OaOOGATnT AGAGIDCfiGG GAQ9QGAA03 GRGAIEfiGSIA ^^GCAQQCDCA QQQCAGQCirr 
4261 CX3ffiATOIQC MGCOCnGIC OOCAGCKIQC TICTICJCTAC MGQCAITCA AACAAAOXT 

4321 TCiccj^axnr citemqcssa. qgadcctta ocrrKEAAOC AiuiumAKr gatcctaagg 

4381 TAACIGGAAG "ICaCCICriC CAGrnGCAC TOGHTnOCT cjigatcteaa cetoctciqg 

4441 TrrnoaCAA OOGAlICatSGA OGCnDCAOQC CATCIGGATT TmTAAQC3^ GCIGIGOCTA 

4501 TAQ3EAAAGA GACIAAAAAA AAACIGTAAA. iOiAAAATOC CAC!CAGnTA G^mSIAOOG 

4561 imnMOSV QGIGACAATr CXaiGCTOSr G3IG39GQCA GCAHTCAGAA PC^CKHTIC 

4621 ciTrmTiu clUjm ' i'iT TnriGAGAC imsicicsG TciGiuiar moctogagt 

4681 GCAGI!AGIGr GAQC30GIT TAdQCaOCE TCAADCTXTT JmnCAAQC GAIICCnnXA 
4741 CCICAQCrTr CJCS^AGESGCT G?OOffi!EAG GIGC1CADCA. OOI^CNDJUGG TlS^'iTiTi' 
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TrrrnrnT 'iunAHTrnT gtz^sitrds?^ oGaciGiciA iGnooocfiG ociasrrnG 

ASdCnOQG CrcMGC3GAT Cnm3QCTr Jm^CTAAA i^XniAQCS^ 
GfiGICACTRC ACOCSQCriA TOGAflCZOC TITXAKCQC Ai'lUriUOCT QGAGRGGfiGA 
AKTCTOGCA CICAflQCSfiQG SGAAKEAGAA TIQQ3QGICC imrOQGIG CXISIQQCnm 
T?OJiUiA?a^ (XCSGC30T TOSSOaCXS^ MQ3QQQCQG MCADCKS^ GIG?«33?^3IT 

03003^ cioxaftCKr osicsvAjax: caicicdo' aaaaaidoa AKrnacrEQG 

QOGroGIQaC aSGIGflGCftT AMDOCAGCr MCaGASGG CTTOGfiCaaCA QGfiGAOTQC 
TB3M£XXS^ GMQOmaG TIQCM3IGa3 CX3^2^3RICKr QOCftCiaCftC TCEaOOCTOG 
QOGRCASGftG C3W^TCIG TCICAAAAAA AAAAAAAAAA AflGAMTOaG i^GraCfiQQGA 
GOOCIGStaC CiaaCSGQQG AAMGftlGIG GIfilQCIQCA TXS^'iL'i'iLA AftlCCSGAAG 
TOCnnmOC: TICCfiGIGfiG AAftOGADCCr QQGS^TCIGSA. AARCCTMCA TCCTITsQGAA. 

AAAMSTWCTC A^^STATTIDC aXCTAKriT 'iL'lTi'iWIOC CTACIXxCMTr 
TmriAMT 'iTlTiTiTiT TmCKEKIG Q3GICTIQCT ATGnQOaCA QGIT3GICIC 
GAftCIDCIGA ICICAZ^CAA TCCiaXMC TnQ0CICX3G AAftCIQCiaG GMTRCfiOGT 
GIQCftCCACr QCaCCaQCTC OCJCftCIGEftT TTfilKrCfiTr QQSftnOCIG QGiGicncr 

AGOOOcxm osrn^ftTCiG ATOCfioacTr jcgmncAA aamqcsgm' im3C20Qcr 

TCACAA?ai3r CACA!ICAAflT TK3^3GIAGr TCTIQSftCftC TCIGA?^3ft(X AliL'iTilAGAA 
TCCAaGOOCSr TiaOOGfiCfiC CMGISGAAA ATCIOaOGAA GS^'iULJi'ilAA. iWffiACICXX 
TCICftCAAaA XCTCRCftGC AATOCftTCKT CASQaasriG AGAITCEAOC jmOGCTITC 
TCTECAGCfiGA TfiTTOQCTftA AGICCTAACT MCEftCIQCT GfiQSEftGICA. 

TIftAAACTAT GfrnOSriGT GAATAKCAGA AACfiDOCAAA TAACftGIAAC CICAACftGAA 
Aft3AS£3rnG TOOCICCnC ACSfflAAATCA TftCRCftGaCG GTOOCMaCA GflTCOSIGaG 
OCAQGAOCCr QQQSroCIGC IGTIQCTCIG TCCTfiDCS^ 'iTiUiUJiLA AGLTiCiUCT 
CICAGASGSr GADGJiniTCA TQOC2£3QCaG CAAGKiaSfiG GAfiCfiGAQQG GAftCSGIKIC 
CCroGOGAAA GCTCIftGAfiG ITiL'JLlAGAfiG CIQCTIGIGA CACCTCCATr TftCaiaXTT 
IQGflCMKIT MTCICAAKT ^OTftCACCr AflCinaAftG GSGQCIGAGA. AKIQCfiGaQC 
MnOGOaQS CAMQGGfiGG CM3QGAA?^ GGGAAflCGIG GfiCMflTEaflT TCIKICAa3A 
GSGAAQGAQG GftGfiGEAKIT TCICGICaCr ACEAQCfiGIC TCATTDOG MGIGCnGIE 
AATnCIOaS ACACIGIGAG GIOQSftQGfiG GrftQCSGaOG dAAAGGfiTT GflGIGIGITT 

cjmTiL'i'iT I'muiTiTi' TrrrmriG agaiqsrgic tcictiggic j^csocagacig 

GSCTDXaGIG Q0QC3y^CrrC PGJrCKnJGC AAflCICXXXr TOaCQQCSnC AZOZAKITOT 

crnmiTCAG ocrocnaGr AoamsfiTr ACAGGioacx: AcxaDCAOor cxxaoCTAArr 

Ti'iUlIAIiTiT TAGIBGfiGftC AOaSTTICflC CftLLL'i'iUGOC AGQCIQSICr TGAflCICCTS 

iOjrcKiGftc craamxT ooocoocxa. AAGrociQOG AnsoGOCG TCftGocaciG 

OQCTOQaOCT lUiUmUiA 'ITiLTlLTlG IMCinSIQG CAIIGiCiaCT TKIGAAGnG 
CAATIfiGfiGr CnOGfiGIRG MCIMTCKr AACIGTEfiOG TCTICftTCRT GAGTICCftGr 
CTITAGC3C3CT AaCAMQaOGC OLTiL'iTiUC Ti'mUiTiT ASGA!IQaCftT CITftCICIGr 
TOOQCftQQCT QGfiGIGCSGr QGIGCaGCKr CAADCTCCIA aSTTCMGCA iMXXIDCUIGr 
CICAQOCIOC CaftGIfiQCIG QGATEftGftQG TGIQCftCrAC CflCADCTaaC TAAliTi'iTlA 

Mrnnam GaoGfioaQCT cnocjCMGr loaxftQQcr qsictcaaac tocigaqcit 
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7201 AAGCaGTOCT CCTfiDCTIQG GCIOrAAftG CftCIQGGRTT M»QQCATCA. QOOmm: 

7261 pcccccnnc TiQcrncAT TmmssnA tigaacicat msi&ccm tosiceatit 

7321 OTKTTICAT TCftATACICA TiTlUCAAKT QCTIQCanT QQCAGCSEACT CIQCEAQQ93 

7381 CIQ93AIGCA GCiaQS?iQaG AQGEfiCACAA GICADCmCC CCIQGftAQCX: TOCACICmS 

7441 TIAIQaQCAG OCaGQGAIGS GTICAAGIQG CAAAQGAACA CIOCJICAGAA. TSOC'iL'iTiC: 

7501 CriGQCATCA CX:TOC:3aGAT CIMGICIGr QCAQGAGGAA. CAQCACAAQG C3CKIQaC3rCT 

7561 TICETEAQGA TAAZaX3DC!CA iO^ATICCAA Q3CICAQGAA IGICIGAQSr CIQGCXXTEA 

7621 QcicicAQcr ocAGioaocT Gmacnoc tcaciqgkig GAAGiams gaqgacasgc 

7681 TAQCS^AGiaS QCMSGTCTA ACTGAGAACT OQCZOaCIC AQ3CAAG93C TGIGICOXT 

7741 (jiuL'rrmiG mcciciGr GiAfiOCAAcr ToocsTnooc aticaq3933 TrrnccAcr 

7801 GCA!IGICOQC a aSAAQQOCA CrgG?O0QG CTQCX3A(3KX: COXTOOCAC QGOCAQGAAG 

7861 GAGaOGCaCT TGACQSiaOC 'lUIGimSIG Al'lUL'lGCAG CnCXXTGAG QCAGTl'lUlG 

7921 QGCaOOOOCA Q3CXnCAQC3C A300GCICAC CIGC3CT3COC CrOGIGOCTG GSCTOOCA!IG 

7981 AAAGSAAGgG 0C]033GA?^ CIAAQGOOOC ^GCCXXrCQOC ACAGIGIASG OGOGAOCIGA 

8041 N3:3^aJICCh GL' l UJlL'i'iC TGIGg^SGATC AaaSGAQOC CATCIQOCIC ATCIQCAGIC 

8101 TGRGICaOSA GCAOCAaGQC CAOOaGGIGC: GCXXTATIGA QGfiQ5ICX3aC CIGGaJCaCA 

8161 ^SGrCfiGQCAC TCCCiOXIG IQQQCICnC TCIQCX»QQC iOTOGACAC ACIQQQC^CTr 

8221 AcncATrrr cccaacaact croosriGrr OGfiocArEAA CEAGCATiur toqqcjiqgaa. 

8281 AIOQCAAGAA. CACAAIATAA ADCfiGIGCWS C2\AZOm33 AGCTACSGGfT TTATOTIQCr 
8341 CAGAGATCCA GGOaSAGCTG GCTICAG(3EA 1QGCTGAATC CAGAQOCTCA GAQGAAGIQC 

8401 CTC?icM3cic iQciQcrrrr qqcs^aticsg CTAnccroc ciDcicmc cigagcadcx: 

8461 CKXrOOQC 0QCIQ3CaGC MSCPCCCICK GCmGCiaC CfiGAAQGAGA TOTIDCCrTC 

8521 CSGAGIIGQC imOinJAA GATOQO^^ 

8581 TnrOCAGAA GAAAATJCaG AAGCftGODGG i^QCATCIGAA GA?>QCnGaGA AAA!ICaQ3G3 

8641 MGSQCAGOG MUL'-imcaG GfiOGSGAaOS CAGIGROCTT 2SSSEAAG3 ICAGAGGIQG 

8701 CTGAIQQCO: AT0CX3iaXT OOSSGCSAAQS IGGGAAGAGT GAQCAGQGGT (Xm^GAOTr 

8761 CIGCIGIQSr TCACftOaGCA GCAOaSAIQG OCAJXnXrnC TCAQQ3GACA GAQGGEAACC 

8821 AQCSGOCAAG OGflAAGCICA. 'iOX'ilJI^GA. GQGAGADCRC OOOCAGCfiGG CN3333ICPC 

8881 CTCIGfiQGAT CrroiCAilOC TITCICATAC 1CADCAGASG ATOGTAGAGA QCAACCTAIG 

8941 OOaGIGACm CIGCfiGAAAG iOaaSATIGA QGAAAAQ3GA GGAGAAOaOC ALTriUiTiT 

9001 TriGlGAg3G ACTCIOnC TGICAOQCAG GTIGEftGIQC AGlGCJiGlGA. TCnOQCTCA 
9061 CIQCAAOCTC TOGCiaXDGG GTrCAAGOGA TICIDC3X3CC TCAQCXnX3CT GAGEM3CIQ3 
9121 GATEATAGGT GAGIGOCACC MQCrTOQCT AAIiTlTiGlA GrnTA£3IAG AGAaGQ3GIT 

9181 TCADCsoGiT G3ICAQGCT3 TiciasAAcr ocHGAAcim TCAomaacc Qocriaaacr 

9241 CXCAAAGfEAC TOOGATIftCA GATCIGAQQC MJ1XXX30CI0G GQCAAGAACA CTITIAACrT 

9301 cMj^Krmc ' iciL'iGm'i' TriGrmGr tiocaagaig gagictoqct ctgicacjcta 

9361 GQCIQGAGEA CAGIQQCACG AiCTiGQCIT QCnGCAACCT C3C3^DC!nX!GA GGTICAAGCA 

9421 MTCIOCIGC CICAQCXnDC TiaGIGQCIG GAATEACAQG COCrJIGCCAC CGaQOCIGQC 

9481 TA KITITIGI' AiTiTlWSm GM3A033GAT TICACaSIGT TGGCCAQQCT GGICICAAAC 

9541 TCCIGAOCIC A3C5IGA!IDCA CCIQCXna3G CXHCOCAAAG IGCIQQGKTr ACAQ3IGIGA. 
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9601 QCCMOSiaC dQQQCIQSr TlTmuriT TITM3aGnT TiTi'l'lTiTi' TiTiTlTilJA 
9661 GAaOGAKICr CfiCroOSTOG TCCfiGQCTOG a3IGC?^3K3G TQCAKICrOG QCICftCIQCA 

9721 AADcnarc TOOocaGriG ASGCftATicr cxnGOCTCSG criDcassGr TOCioaGAcr 

9781 GrCfiG3CftCfiT GXROCaCrC CIOaCEAftaT TnCimnT TSGEAAAGftC AGZ^iTiUaC 

9841 CATsnoQcr jmiraGicr osAftcicciG mcicaagts mciqodcaa cicagoctcc 

9901 CS^AaSTQCIG OGKmO^ CZmSOXaA 1QC20X3^ O^AATnGC CXm'i'i'IMA 
9961 ASftCAACftTT TMMnOGKr IZ^SOGACOCA COCS^TmXCA. GERGGMX3C ATCTEAJiCm 
10021 (ZAJtfaASarr TATCTCCAAA TftfiGftTCACA. TQCTGfiGIftC TQQQQGITAG 

10081 OQCnCAMG TGOaAATITT QGAMaSO. CfiGTEAAJ^ TISWiCfiDC?^ GTITASGGftC 

10141 MTTicxraG ^flcrfioacxr mocmgctc AGKTmcr oGAAQGncc AcacAMmc 

10201 QCmOCiaCT CIQCSAMCIA Q3CrnGASG «3QC»GCft!IA MCrCftDCTC TIMCCfiDCT 

10261 asGGfiOGiG GQcnciaQG QsncciQSA cftaraasic amsooc ACftCftooacr 

10321 AERDCKXTT Cj l CClC'I G CT OCXXa GAAaC AA?OGfiaGC QCIGRSGCftG (DQaGIQCaGZ^ 
10381 Q3AaQCT33ft. QCaQSIGIfiC TftLTiUJlUS AGCfiGCAjm QCmTIUlTr GIGGOCTCaC 
10441 1G3fiQGa03r GGGCraGMG GnX333CI^ TCMaSftfiGGC AiaaXSOOC a3G3I!KICOC 
10501 N33Km03Z OC?IQCTaGaT QCXgCIGftTro OaGftaCTOGA QC30CAaGGaG TQCraGICTG 
10561 AMXaCSSfiflCT ^TO^SIG Q3IGIQ0CIG QQQULXjyL'iT ICnOQGICC CCTCT3Cnm 
10621 TCaGSAIGOC TCaQQCiar ^GCICIQCJCA ICMOOGIQC TQGAACAftGr QaGTDGAMaC 

10681 cmasociik GGfioraoGftcr TOLJiunucsr GACocfiCftsr ocncrrsiG ccoo^cor 

10741 TTIGftlGfiOG 'iClCICfiOGA GCXXaOOSIG QOCIOGIKIC CflGaOGRTCT CIQCXSOTTIC 
10801 OC^GAfiGaGA. TCfiQCftGaOC TnsmSCXG TrXKTIQCA QGCXncaCTA GCIQQSAraC 
10861 CIGAftTIDaC CJiULJi'ilWSAA TEMSftCTIGA AG?W«3SIQC TQCACTIGCA CIGftCfiCXTT 

10921 jmra^oasA gox'igsiazv GiacfiGooaG gaqctaaaag lasGGftGOC cns^pgtpgp^ 
10981 QQCcsGGfiGT cftQoocaGac ACiMGfiGcr TGSiaftDCXSA cfiGmoJiT crrrriTCic 
11041 cifi GGaggT Q3SGacKiCT TGCACAQC sm cftooGAGcnc cidOGiGiA ccxnoaacsiG 

11101 TCnOCAGAA J^QCMCKIQaG QGfiGftCftGIC CCfiGMGOGA CXHOGSmS AGKiUi'iUCX: 
11161 AZmn393G TCIGIGKTIC CfiGftCIQCIC CnTITICIG CftQCnOOCA AfiGQCTCrcr 
11221 OGMTTIGKm QG3fGMG33 OOCIOGICA QC2m3AQC3C IQaOCXaOSm IQSAQCIQCA 
11281 GACIQQGAftG QCnGAMTCA QOrftTCCIG CTGAAftCAAG jm3GftQ9CTC CCTAM3VAAC 

11341 crrcosms cmGiGroc ccracftGnx: Aicn»aPGAA i^ocioQcocT TCfiooociKC 

11401 IQSIGacrnT aOGASQCTIG TnOGMGS MCIQOQCIA imTfiGCRG GAAGaOGAGG 
11461 OamSASGS GftCSGSAAGA. a3CTAftGaCT TAAAATCfiDC IGGGAQCnT ACAAAATCXX: 
11521 OGIGIOCnT ■IG' iUl C I GQC TTCTICfiCIT AQCKEAMIGr CnoaOQCTr CKTQOGIGrr 
11581 GEAAOC?IGIA TCfiGftftTTIA TTTICrmT AiUGCTGAAT CKEftGimG lliiUiUilLA 
11641 TZO^Ti'iUC TimaCKTIC JaX33fia!KICG QSOTCnC TAACirnOS TTIGIGAKm 
11701 AiUi'iUL'iWr GftftCASGQCSr GIRCAAKiaT CiULTiG?^ CCCIGCnTG TmTi'iUQS 
11761 TACSCTAOCCA GAAGIX33AAC IQOaaS^CCA TGIGSnKIC CiUiUiTilAA TnTiTi'iUA 

11821 QSAsccsiXA TCCiRKricr aoQ393c:r QcmujLTiu jommac cAOCAQCftCA 

11881 C2G33aCI0C A b'i ' r i CllX A. CAIiLTi'lUDC AICfiCTIMT TTCTICIGIT TCACICTCIC 
11941 TCICICICIT TmrnXS^A GftCfiGOSrcr TOCICTSICA TCCflGOCIOS agiqgagiqg 
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12001 CaOGfiTCriG QCTCfiCEfiCA AC3CICIQCX:T OCXaOSnCA AQCSSaTTCTC CC3yDCICAQC 
12061 CICCCIMSm QCTQQG203V CMSMCJGIG aCACC2m3QC C30ZCAAnT TmOGfEfiGA. 
12121 CftGOSmCA. CCMMTftQC CAQX'IOGriC TCAAflCIDCT GRDCTCAfiGT GATCCACXXA 

12181 acnmnc ocaAftGcxrT aoGmocAG ocx^iGSQCfic osioccxaGC cmticicit 

12301 TIGftGACASG GTCICftCia: CZOCACIftftG OIEQGfiGfiQC ASIOaCftCAG TCACAQCICA 
12361 CIGCAGQCTC MCTICCIQG QCTOGGGIGA TICIGASraG CIQQCMDCT GAGTAQCIGS 
12421 GfiCTACSGQC MGIQCJEftCC iOICmTT ACnTnTCT AiTiTlMIA GSGACfiGQGT 
12481 TTOGQCMGr lOrCAftQCT QGACTIGAftC TGCTOOQCIC AMSOGKICCC AdGOaOCOG 
12541 CCroCIGAfiG TOCIM3GfiTr i0^39C2aGA QCCfiOZKERC CIQGflCIKIT TiTi'iCIGIT 
12601 GITOCIGirr TIMA?ffifiGC CATICCAAIG GAIGIG?\MG GMm'iTiUi' TGIGIGIGIT 

12661 TrrrmcftT Tjm'muiT TirmrcAA tagaz^z^s^^ oaojiUMm ATCftmiGA 

12721 CZOaGftSQ^M? ICTZ^SIS^Sa' AJVIfiiTCAftTC 1CAl'iTi5AZ«3 TCCftli'lL'iUA. AAACICUi'iU 
12781 TOGTITIGftT iOCCKIGICr TIAAMCAOC: CCPGn€N£G ACM3ICIG1G GOCAAftGriG 
12841 i^QGACCAQCA TITfiGfiOCIC TCAMCTmS GAftCfiCnTT CiTiUiUiJAG C3X303CraG 
12901 QCISGGIGIG QCriGIQGfiG AMGEAGTIC ATTICCAGCT CftaSQGIACr laQQOCftCCr 
12961 GCTOGCroOS GCL'i'iL'iCiG GICAACAGIC Ti'i'iUiCICT .fiG QQCTAaGA. CA303CT3r 
13021 SOCTGCAAfiG TOGfiCXaCIC CICAftGAGfiT AAftfiCAftftftG MOGAflCIGC TOCaOCaGftA. 

13081 GicaGftGrrr oiQGg^jMGft. ocacAAAGm CTicicAQsr AGzaxsoacrr gqsagaagkt 

13141 TQG?^33IGCA TGCIC30TC CTQCXJCA?^ TOCACAE^ CCZ^SAQOCJCX: TC20TOQCT 
13201 GCICITOCXr laJlLTlUCr GAOCIQCnT CAADCTCTCr TCCATCIGIC CTTOQCIGAG 
13261 GGACCTAACr a3^TiL'iC TCIQCTCOOT TICaCACfiTT Tia GAAACXr TOCOnCAGA. 
13321 AA[EGGftAAIG TTCAKIGG IG AGKrAGOQG TAATOGflCfIG TOCIGGCOG GGGITGnQC 
13381 AGiUriUCCr TCIGCTSTIG iOTCMOOG CXX'iaiTma AZOCAAAAA. AAAAAADCAA. 
13441 ACACCTOGAG CAAAQSIAQG AGAAAGGICA IQQCZGaOCr CDCfiGQCICr GIQCX3IGACr 
13501 CATIGACIGA GTIGACICAT TAGfiOCACAG TXOCAACAT GOOCIOaSIT (XTOGGAGGA 
13561 ADaaGATTAT ACJCXS^ACATA QCATOCAQQS (DQCHAAGCAG QGQLJi'iLXJiT GILTi'iUL'iT 
13621 GTIGICAQGA. CAGIGTAKIT TRGOCOCICr TAAIQCIAAT GCTCAQGAAT TiTi'iUXTA 

13681 TCiGATrrrr crcosiJdT C3Cft3AGCTGA TiQQOGcnTCA oacfiCMogr oGrAAGioac 

13741 CAGATCAAQG CAAGIQ30Cr TOQOCIQCIG GAICXTIGIG ClCIOXCm CCAOGTICCA 
13801 GAAGAACIAC QJIGIOXTC Ti'iLUiUCAG GIQ33GAGAA OOCTSEAQaG AIGTIGOOCA 
13861 1QGADCXCIA GCEMIICKIT C2^AM7ITICr TTQCZ^ 3ITAA TGIGAi'iU'iG GZgQCAGAAA. 

13921 cnxjrn^ccc caaochcatc ticicigaoxj aqxtcgaagag 'lurisAGAcrr ggaaacaagt 

13981 QQGfiGAQ3CT GCCTGaJGQC CX3GCAAAGAT TIGfiCAGCTG TALLU^'iUlT CIGGQC'iUIC 
14041 OaGinCCT CICIOQCIOQC 03ITACIQGS AQGIGGAGGT 1Q3fiGACAAG ACfiQCAIGGA 
14101 TCCTGGGAGC CIGCAAGflCA TGCATAAQCA GC3AAAGQ3AA CfiaGfiCICIG TOGCXSOtfSA 
14161 ATOGCTACIG QjlljaiGKEA AaGagGASGG AAAA!IG?^3IA CCM3I30I3ICC AGGGTICCaC 
14221 OGAOOQGOCT QCTAAJ!AAAG GAGCXnOOCA AGCGTCIQGG CAlLTiUJiG GACIACAGAG 
14281 TIGGAAQCfiT L'lUL'l'iTliAC AKIGIGACfiG OCRGfillCOCA QTCTAaaCA TTJaOCAQCT 
14341 QL'lL'i'i'lL'iL' TGOaarCTT CAAOCTATCT TCAQ00CT3G GACAOGflGAT GGAGQGAAGA 
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14401 jOOGCTaC ICIGftCIKIC IGICraGTOG GIQSrgmS QCTflXaC^ AIQGCrAaCA 
14461 (HGCggCICT LTiUL -' iO l Tr CnJQQCiLTlUr MUi'ia3gT CfiCMCftMT AGTMQ^ 
14521 TQOOGaCIgG GlGC' i aQCTG Cia!IQC3Gaftft. TQCMAAfta!IA ACftftftMaG?! TAClGIGCXr 

14581 A033?mrT aCTGamar AGcaGftocsm Njums^RPC GAacfirom. Gicaftam3G 

14641 GTOfiaGaCCT GEfiCKSgGA. OOOCfillQG ATTICaGfiGG N33^NJEP£G GAUiajriGC 

14701 ATAKiooacr cuiijaiGasT oacacicTCA q33X3c?ioc?ig AaeaGAaGar tigqcdctca 

14761 TmCOCTCA GftftOCXTftOG QCAflQGaaCAT AlUlUXLTl' Ul'iL'lCiCIG Ci'lUlUlLTr 
14821 GaOGgaKIQG GAAGCXnaGA. GAftaOQCftfiG CfiGflCIQGftT 1Q3Gft!iaGAfi. Qim'i'iUlUr 
14881 AOCTOGairm jgGAaCIRIG MTi'l'lTri'l' TiTriTiTlG a3aOCAAfi!IC ; 
14941 GOGCaoaCJIG GRGIQCaGIG QGAOGaiCIC AaOC?I)GCfiCC : 

15001 AflQOGATICT OJiUGCJl CA G CHiOCTGaQC jOlTCOOSKP TftCftOSIQCG : 

15061 ccaoaCTasr TriL ' i'iui!A T TrmciaG^ GfiCQaaosir TCaccMGrr im^mins 
15121 GixmJGftACT oCTGaocioi QgraCTGcac QcxaocncfiGC croocAftj^ ociQcsaATm 

15181 CaGQggG?^ OGfiL'itjlGOC CGGOCIfillGft. 'riL'i'm'i'lT ■iTiTiTiTiT Ta^GaCAAAG 
15241 TITIQCICrr GICSOOCflGG CIGGfiGIGCA GIOgKCAKT CTIGGCTJaC AfiCCIOCGCC 
15301 TOOCaGSriC j^jmsmcr OCIGQCICfiG OCroOGftSGT a3CT333?gT jO^aGQQCXX: 
15361 GGCaOCmGC OOGGCTRMT TmUCKnT TI!?^3IZCaCA. IGfiQGi'i'lCA. TCRluriiJX: 
15421 CflGGOOOGIC TCAAfiCTOCT GflCCTC«3Gr GAIQCaOGCA OCTCaOOCTC OCRAaOIGCA 
15481 QQ3?gTfig>G GCmSN3CCA OCaaxm333 COaGATICT TftflGfiGftftirr GACIQGGGCT 
15541 CKPS^AIIRftA. AAAflnagA AZOCTOGICA. TriQC2flTIG raCICAKIC iOX3IGGAfiT 

15601 cmonar GACiosaTr N^SGGAftGic jotoogrct acigicmd33 AAAAftcmr 

15661 GGGCa iGl ' lA TTIDCAftGIG TCflGftTIATr CIGICnOGT TIGIMX3QGA. AASaxnOOGG 
15721 GTIGIGGAKr ATUOSnCr ACTTCACACA CftlOOCGIQC AiTiGiOCTT CATTmAftGA 
15781 GaiGEAAAQG QQCXX333CM:' QGIGACICAC MCIGIAATC TCSGCKETIT GC3GAQQCAAA 
15841 QQOaaJEQGA TQQCriGftGC CCftQQGATIG AGftOCSGCTS Q3CAAIGIQG CX3AAM£Xr3G 
15901 TCICEACAAA AAMERCAAAA MTSGOCMA 035000335 TG3GAQ3fiJIG GCnGftGOQC 
15961 A3GftGATO3A G3CIGCM3CA GDGAACIGftG iOGCSOaC GQCAKICCAG CCIGOQC?^ 
16021 jySGIGfiGIC CCIGICroCA AAAAGIGGfiT GTIMSSfiGIA CAAAAATCAA AIGAfiGftTIA 
16081 GMDCftAftCT CCTKIGCCAA CTOCTCIGIC TICftCiaCEA GAGIGIAGKr TfiGACTCSGA 
16141 TACIGCMQG CIMDGKIGAG AaCSGGIAAA Ci'iGC'iOOGC Ti'iUJiUCfiC GAGrmATT 
16201 CIKCAAGAGT AATOCACATC {XS^GGACaGT TCSCATCACX: TRa3QCTEAG UiunuCXnG 
16261 03GIQ3GTCA. ' IGILT M ITC aDGfiTXCIGC CTIGITmA QLTiTiCMIG AATATCTTIG 

16321 TOiMATrrr gcaocadctc pccphwc?, TArnTmc TOJiuiGrm TiccTAAAMr 

16381 GCSriCCIGAA TOIGAAKrftT CIGA!EAMX3C TilX'mDQQG TIQGCftCEfiCC ATOCTriaCA 
15441 AfiGATTTnA AAAOCASTICA TQOCCAAAQC AMGRCIQQC AmAAAftTT TiTi'iUL'iGA 
16501 TITAAirAQOG MGEfiMGfiG QOCmCITC IGITITKnT CAOmXIDGr TAATCAGQCT 

16561 Gns ^ ' iTiT cxaiGiGAKr TTCTOcrnr tocitcmtc •mnasAAMT GEACAcna: 
16621 TTiGAMacr TOcrarnoG AMCisoaA tigaktitog TCrrnocnG TAcrracrcA 

16681 TIACAIGC3IT TTAQSCTaOG IGCGGIQCIC ADQOCIGAAA IDCTAACKIT TIQ3C»GCaS 
16741 GfiGGIQQGGA. QSATOOGnG QCAKTCEAQG GITTOGAGAC QGAGCnG3G CAGACKEGGC 
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16801 GAAft3ZCaC3C GCTCIfiCCIA GAA^^SMlAAA CPMSTPGOG CPC33ZMnX32 
16861 CIGEAGICCT A3CT3KEAftG GICIM3GnG A 
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both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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Full name of first inventor 
Inventor's signature: 

Residence: 101 12 Ashburton Lane, Bethesda, MD 20817 

Post Office Address: 101 12 Ashburton Lane, Bethesda, MD 2081 

Citizenship: United States of America 



Date: 



Full name of second inventor: 



Inventor's signature: 
Residence: 

=■ Post Office Address: 

; Citizenship: 



lyONA^EEN^ViaffiL, 

5719 Beach Avejr^ue, Bethesda, MD 20817 
5719 Beach Avenue, Bethesda, MD 20817 
United States of America 



w4 



I Full name of third inventor: 
1 Inventor's signature: 
3 Residence: 
\ Post Office Address: 
Citizenship: 

Full name of fourth inventor: 
Inventor's signature: - - 
Residence: 
Post Office Address: 
Citizenship: 




915 Prospect Street, TacomaPark, MD 20912 
915 Prospect Street, TacomaPark, MD 20912 
United States of America 

ZUOMfiiCiMNG 



1820rtDsr"Kiu±e Circle, Apr^04^H&aitesfewgrMD-2d§79 U 
182e7^irDsHenife- Circle, Apt. 304, Gaifl MCu ig, M D^879 
United States of America 
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Full name of fifth inventor: 
Inventor's signature: 
Residence: 
Post Office Address: 
Citizenship: 



RAMJEN SOOD 



10203 Nolan Drive, Rockville, MD 20805 
10203 Nolan Drive, Rockville, MD 20805 
United States of America 



! 



-JX) 



Full name of sixth inventor: FR ANCIS^ SXOLLINS 



^ Inventor's signature: 

Residence: 
ffi Post Office Address: 
J: Citizenship: 



5908 Tudor Lane, Rockville, MD 20852 
5908 Tudor Lane, Rockville, MD 20852 



O Full name of seventh inventor: 
1^ Inventor's signature: 
~ Residence: 

Post Office Address: 

Citizenship: 



United States of America 
TREVOR BLAKE 





Date: ^//f/M-^D 
19814 Falling Spring Court, Laytonsville, MD 20882 ^j^^ 
19814 Falling Spring Court, L^Jons^dlle^MD 20882 
United States of America 



P. PAUL LIU 



Full name of eighth inventor: 
Inventor's signature: 
Residence: 
Post Office Address: 
Citizenship: United States of America 



7 7 25Bluc b c rr } ^H ilH:airerSlicott"eityrMD^i^ Hi/xi^^^-l 
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Full name of ninth inventor: NATHAN FISCHEL-GHODSIAN 

Inventor's signature: Date: _ 



Residence: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, C A 90067 

Post Office Address: 2122 Century Park Lane, Unit 104, Los Angeles, CA 90067 

Citizenship: United States of America 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: Date: 



Residence: 5793-A Medical Sciences II, Ann Arbor, MI 48109-0616 

1 Post Office Address: 5793-A Medical Sciences 11, Ann Arbor, MI 48109-0616 

1 Citizenship: United States of America 

' Full name of eleventh inventor: ROBERT I. RICHARDS 

■ Inventor's signature: Date: _ 



: Residence: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

= Post Office Address: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

Citizenship: Australia 

Full name of twelfth inventor: D ARRELL O. RICKE 

Inventor's signature: Date: 

Residence: 4257 Kenwood Court, San Diego, CA 92 1 3 0 

Post Office Address: 4257 Kenwood Court, San Diego, CA 92130 
Citizenship: United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 
Inventor's signature: 



Residence: P. O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P. O. Box 839, Santa Cruz, NM 87567 
Citizenship: United States of America 

Full name of fourteenth inventor: MORDECHAI PRAS 
Inventor's signature: 



Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 
= Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCT 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as Application Serial No. 09/486, 147 and 
with amendments through (if applicable), or 
I [] in International Application No. , filed , and as amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
/including the claims, as amended by any amendment referred to above. 

]I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
"claims of this apphcation in accordance with Title 37, Code of Federal Regulations, §1.56(a). 

ijl hereby claim foreign priority benefits under Title 35, United States Code §1 19 (a)-(d) or §365(b) of any 
ifbreign apphcation(s) for patent or inventor's certificate, or §365(a) of any PCT international apphcation 
Jwhich designated at least one country other than the United States of America, hsted below and have also 
3identified below, by checking the box, any foreign application for patent or inventor's certificate, or of any 
IPCT international application having a filing date before that of the apphcation on which priority is 
claimed: 





PRIOR FOREIGN APPLICATIONS: 
(ENTER BELOW IF APPLICABLE) 


PRIORITY claimed 
(MARK APPROPRIATE BOX 
BELOW) 


APP. NUMBER 


COUNTRY 


day/montiwear filed 


YES 


NO 


Pr:T/TT,9QS/17?SS 


vrr 


70 A^mict 1008 


X 





I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States provisional 
application(s) listed below. 



application number 


FILING DATE 


60/056,217 


21 August 1997 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States apphcation(s) 
listed below and, insofar as the subject matter of each of the claims of this apphcation is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, § 1 12, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentabiUty of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the fihng date of the prior apphcation and the national or PCT 
international filing date of this application: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

(MARK APPROPRIATE COLUMN BELOW) 


PATENTED, 


PENDING, 


ABANDONED 























Z I hereby appoint the following attorneys to prosecute this apphcation and to transact all business in the 
I Patent and Trademark Office connected therewith: 



Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
I 36,357); James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
35,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

- Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

■ Address all correspondence to: 

Gwendolyn D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 30303-1811 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and beUef are believed to be true; and further that these statements were made with the 
knowledge that willtul false statements and the hke so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



ATTORNEY 
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Full name of first inventor: DANIEL L. KASTNER 

Inventor's signature: Date- 
Residence: 101 12 Ashburton Lane, Bethesda, MD 20817 
Post Office Address: 101 12 Ashburton Lane, Bethesda, MD 20817 
Citizenship : United States of America 

Full name of second inventor: FVONA AKSENTIJEVICHH 



Inventor's signature: 

Residence: 5719 Beach Avenue, Bethesda, MD 20817 

3 Post Office Address: 5719 Beach Avenue, Bethesda, MD 20817 

3 Citizenship: United States of America 

~ Full name of third inventor: MICHAEL CENTOLA 

^ Inventor's signature: 



^Residence: 915 Prospect Street, Tacoma Park, MD 20912 

] Post Office Address : 915 Prospect Street, Tacoma Park, MD 209 1 2 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date- 



Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 

Inventor's signature: Date: 

Residence: 1 0203 Nolan Drive, Rockville, MD 20805 

Post Office Address: 1 0203 Nolan Drive, Rockville, MD 20805 

Citizenship: United States of America 



Full name of sixth inventor: FRANCIS S. COLLINS 
Inventor's signature: 



Residence: 

Post Office Address: 

Citizenship: 



5908 Tudor Lane, Rockville, MD 20852 
5908 Tudor Lane, Rockville, MD 20852 
United States of America 



Date: 



Full name of seventh inventor: 

Inventor's signature: 

Residence: 
Post Office Address: 
Citizenship: 



TREVOR BLAKE 



Date: 



19814 Falling Spring Court, Laytonsville, MD 20882 
19814 Falling Spring Court, Laytonsville, MD 20882 
United States of America 



Full name of eighth inventor: P. PAUL LIU 

Inventor's signature: Date: 

Residence: 7725 Blueberry Hill Lane, Ellicott City, MD 21043 

Post Office Address: 7725 Blueberry Hill Lane, Elhcott City, MD 21043 

Citizenship: United States of America 
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Full name of ninth inventor: NATHAN FISCHEL-GHODS JAN 

Inventor's signature: 1^7^^^^^^^^ ..^^<:^^:>^^^^ Date: V/ // ^ 0^ 

Residence: 2 1 22 C^li^Park Lane, Unit 1 04, Los Angeles, CA 90067 , 

Post Office Address: 2122 Century Park Lane, Unit 104, L os Angele s, CA 90067 

Citizenship: United States of America (^ym^^*»^ -^BiUi^J) 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: Date: 

Residence: 5793- A Medical Sciences II, Ann Arbor, MI 48109-0616 

Post Office Address: 5793-A Medical Sciences II, Ann Arbor, MI 48109-0616 

Citizenship: United States of America 



Full name of eleventh inventor: ROBERT I. RICHARDS 

Inventor's signature: Date: 

Residence: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

Post Office Address: 228 Brougham Place, North Adelaide, South Austraha 5006 AUSTRALIA 
Citizenship: Australia 



Full name of twelfth inventor: DARRELL O. RICKE 

Inventor's signature: Date: . 

Residence: 4257 Kenwood Court, San Diego, CA 92130 

Post Office Address: 4257 Kenwood Court, San Diego, CA 92130 
Citizenship: United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 

Inventor's signature: Date: 



Residence: P. O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P. O. Box 839, Santa Cruz, NM 87567 
Citizenship: United States of America 

Full name of fourteenth inventor: MORDECHAI PRAS 
Inventor's signature: 



Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 
Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCT 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as Application Serial No. 09/486,1 47 and 

with amendments through (if applicable), or 
[] in International Application No. , filed , and as amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
claims of this apphcation in accordance with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code §119 (a)-(d) or §3 65(b) of any 
foreign application(s) for patent or inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States of America, listed below and have also 
identified below, by checking the box, any foreign apphcation for patent or inventor's certificate, or of any 
PCT international application having a fihng date before that of the application on which priority is 
claimed: 





PRIOR FOREIGN APPLICATIONS: 

(ENTER BELOW IF APPLICABLE) 


PRIORITY CLAIMED 
(MARK APPROPRIATE BOX 
BELOW) 


APP. NUMBER 


COUNTRY 


DAY/MONTHrfEAR FILED 


YES 


NO 


prT/rTs;QS/i7?55 


PCT 


70 AnOTmt 1008 


X 





I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States provisional 
application(s) listed below. 



APPLICATION NUMBER 


FILING DATE 


60/056,217 


21 August 1997 



ATTORNEY DOCKET NO. 14014.0314U1 
Page 2 of 6 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States apphcation(s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, § 112, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentability of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
international filing date of this application: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

(MARK APPROPRIATE COLUMN BELOW) 


PATENTED 


PENDING 


ABANDONED 























• I hereby appoint the following attorneys to prosecute this apphcation and to transact all business in the 
i Patent and Trademark Office connected therewith: 



Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
36,357); James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
^35,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

Address all correspondence to: 

GwendoljTi D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 303 03- 1 8 1 1 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are beheved to be true; and ftirther that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



ATTORNEY DOCKET NO. 14014.0314U1 
Page 3 of 6 



Full name of first inventor: DANIEL L. KASTNER 

Inventor's signature: Date: 

Residence: 10112 Ashburton Lane, Bethesda, MD 208 1 7 

Post Office Address: 101 12 Ashburton Lane, Bethesda, MD 20817 

Citizenship: United States of America 



Full name of second inventor: IVONA AKSENTIJEVICHH 
Inventor's signature: 



Residence: 5719 Beach Avenue, Bethesda, MD 20817 

1 Post Office Address: 5719 Beach Avenue, Bethesda, MD 20817 

Citizenship: United States of America 

,j Full name of third inventor: MICHAEL CENTOLA 

I Inventor's signature: Date: _ 

^ Residence: 915 Prospect Street, Tacoma Park, MD 20912 

= Post Office Address: 915 Prospect Street, Tacoma Park, MD 20912 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date: _ 



Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 

Inventor's signature: Date: 

Residence: 1 0203 Nolan Drive, Rockville, MD 20805 

Post Office Address: 1 0203 Nolan Drive, Rockville, MD 20805 

Citizenship : United States of America 



Full name of sixth inventor: FRANCIS S . COLLINS 
Inventor's signature; 



Residence: 

Post Office Address: 

Citizenship: 



5908 Tudor Lane, Rockville, MD 20852 
5908 Tudor Lane, Rockville, MD 20852 
United States of America 



Date: _ 



Full name of seventh inventor: 

Inventor's signature: 

Residence: 
Post Office Address: 
Citizenship: 



TREVOR BLAKE 



Date: . 



19814 Falling Spring Court, Laytonsville, MD 20882 
19814 Falling Spring Court, Laytonsville, MD 20882 
United States of America 



Full name of eighth inventor: P. PAUL LIU 

Inventor's signature: Dat< 

Residence : 7725 Blueberry Hill Lane, ElHcott City, MD 2 1 043 

Post Office Address: 7725 Blueberry Hill Lane, ElHcott City, MD 21043 

Citizenship : United States of America 
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Full name of ninth inventor: NATHAN FISCHEL-GHODSIAN 

Inventor's signature: Date: _ 



Residence: 2122 Century Park Lane, Unit 104, Los Angeles, CA 90067 

Post Office Address: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, C A 90067 

Citizenship: United States of America 

Full name of tenth inventor: ^ DEB ORAH L. GUMUCIQ 



Inventor's signature: p^^A^^M^^jLrr^juh Date: P?a^ H.Z0O0 

Residence: 5793-A Medical Sciences II, Ann Arbor, MI 48 1 09-06 1 6 

/v/V 

Post Office Address: 5793-A Medical Sciences II, AmArbor^I 48109-0616 
Citizenship: United States of America 



Full name of eleventh inventor: ROBERT I. RICHARDS 

Inventor's signature: Date: 

Residence: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

Post Office Address: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 
Citizenship: Austraha 



Full name of twelfth inventor: DARRELL O. RICKE 

Inventor's signature: Date: 

Residence: 4257 Kenwood Court, San Diego, CA 92130 

Post Office Address: 4257 Kenwood Court, San Diego, CA 92130 
Citizenship: United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 
Inventor's signature: 



Residence: P. O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P. O. Box 839, Santa Cruz, NM 87567 

Citizenship: United States of America 

Full name of fourteenth inventor: MORDECHAI PRAS 

Inventor's signature: Date: _ 

Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCX 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as AppUcation Serial No. 09/486, 147 and 

with amendments through (if applicable), or 
[] in International Application No. , filed , and as amended on (if apphcable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
claims of this application in accordance with Tide 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code §119 (a)-(d) or §365(b) of any 
foreign appUcation(s) for patent or inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States of America, listed below and have also 
identified below, by checking the box, any foreign apphcation for patent or inventor's certificate, or of any 
PCT international application having a filing date before that of the application on which priority is 
claimed: 



PRIOR FOREIGN APPLICATIONS: 
(ENTER BELOW IF APPLICABLE) 


PRIORI! 
(MARKAP 
B 


T CLAIMED 
PROPRIATEBOX 
BLOW) 


APP. NUMBER 


COUNTRY 


day/montha^ear filed 


YES 


NO 


prT/TTSC)8/17?55 


PPT 


70 A,ia„«t1QQS 







I hereby claim the benefit under Titie 35, United States Code, § 11 9(e) of any United States provisional 
application(s) Hsted below. 



APPLICATION NUMBER 


FILING DATE 


60/056,217 


21 August 1997 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) 
listed below and, insofar as the subject matter of each of the claims of this appUcation is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, §112, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentability of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
international fihng date of this application: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

(MARK APPROPRIATE COLUMN BELOW) 


PATENTED 


PENDING 


ABANDONED 























? I hereby appoint the following attorneys to prosecute this application and to transact all business in the 
D Patent and Trademark Office connected therewith: 



Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
36,357); James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
^ 35,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

; Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

I Address all correspondence to: 

Gwendolyn D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 30303-1811 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are beheved to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the appUcation or any patent issued thereon. 
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Full name of first inventor: DANIEL L. KASTNER 

Inventor's signature: Date: 

Residence: 101 12 Ashburton Lane, Bethesda, MD 20817 

Post Office Address: 101 12 Ashburton Lane, Bethesda, MD 20817 

Citizenship: United States of America 



Full name of second inventor; IVONA AKSENTIJEVICHH 
Inventor's signature: 



Residence: 5719 Beach Avenue, Bethesda, MD 208 1 7 

Post Office Address: 5719 Beach Avenue, Bethesda, MD 208 17 

Citizenship: United States of America 

Full name of third inventor: MICHAEL CENTOLA 

Inventor's signature: 



Residence: 9 1 5 Prospect Street, Tacoma Park, MD 209 1 2 

Post Office Address: 915 Prospect Street, Tacoma Park, MD 20912 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date: . 



Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 
Inventor's signature: 



Residence: 10203 Nolan Drive, Rockville, MD 20805 

Post Office Address : 1 0203 Nolan Drive, Rockville, MD 20805 

Citizenship: United States of America 



Full name of sixth inventor: FRANCIS S. COLLINS 
Inventor's signature: 



Residence: 

Post Office Address: 

Citizenship: 



5908 Tudor Lane, Rockville, MD 20852 
5908 Tudor Lane, Rockville, MD 20852 
United States of America 



Date: _ 



Full name of seventh inventor: 

Inventor's signature: 

Residence: 
Post Office Address: 
Citizenship: 



TREVOR BLAKE 



Date: . 



19814 Falling Spring Court, Laytonsville, MD 20882 
19814 Falling Spring Court, Laytonsville, MD 20882 
United States of America 



Full name of eighth inventor: P. PAUL LIU 

Inventor's signature: Date: . 

Residence: 7725 Blueberry Hill Lane, Ellicott City, MD 2 1 043 

Post Office Address: 7725 Blueberry Hill Lane, Ellicott City, MD 2 1 043 

Citizenship: United States of America 
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Full name of ninth inventor: NATHAN FIS CHEL-GHODSIAN 
Inventor's signature: Date: 



Residence: 2122 Century Park Lane, Unit 104, Los Angeles, CA 90067 

Post Office Address: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, CA 90067 

Citizenship: United States of America 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: Date: 

Residence; 5793-A Medical Sciences II, Ann Arbor, MI 48 1 09-06 1 6 

Post Office Address: 5793-A Medical Sciences II, Ann Arbor, MI 48109-0616 
Citizenship: United States of America 

Full name of eleventh inventor: ROBERT I. R|CHA^S _ 



Date: 

228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA /, } 



Post Office Address: 228 Brougham Place, North Adelaide, South Austraha 5006 AUSTRALIA 
Citizenship: Austraha 



Full name of twelfth inventor: DARRELL 0. RICKE 

Inventor's signature: Date: 

Residence: 4257 Kenwood Court, San Diego, CA 92130 

Post Office Address: 4257 Kenwood Court, San Diego, CA 92130 
Citizenship : United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 

Inventor's signature: I^^^^- — 

Residence: P. 0. Box 839, Santa Cruz, NM 87567 

Post Office Address: P. O. Box 839, Santa Cruz, NM 87567 
Citizenship : United States of America 

Full name of fourteenth inventor; MORDECHAI PRAS 

Inventor's signature: Date: 

Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 
Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCX 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as Apphcation Serial No. 09/486,147 and 

with amendments through (if apphcable), or 
[] in International Apphcation No. , filed , and as amended on (if apphcable). 

: I hereby state that I have reviewed and understand the contents of the above identified specification, 
[ including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
I claims of this q)phcation in accordance with Titie 37, Code of Federal Regulations, §1. 56(a). 

I hereby claim foreign priority benefits under Titie 35, United States Code §119 (a)-(d) or §365(b) of any 
' foreign application(s) for patent or inventor's certificate, or §365(a) of any PCT international application 
"J which designated at least one country other tiian the United States of America, hsted below and have also 
- identified below, by checking the box, any foreign application for patent or inventor's certificate, or of any 
TCT international apphcation having a filing date before that of the application on which priority is 
claimed: 



PRIOR FOREIGN APPLICATIONS: 

(ENTER BELOW IF APPLICABLE) 


PRIORITY CLAIMED 
(MARK APPROPRIATE BOX 
BELOW) 


APP. NUMBER 


COUNTRY 


DAY/MONTH/YEAR FILED 


YES 


NO 


prT/rT.qqS/179SS 


PCT 




X 





I hereby claim the benefit under Titie 35, United States Code, § 1 19(e) of any United States provisional 
apphcation(s) hsted below. 



APPLICATION NUMBER 


FILING DATE 


60/056,217 


21 August 1997 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, § 1 12, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentability of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
international filing date of this apphcation: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

• . ■ ■ . (MARK APPROPRIATE COLUMN, BELOW) 


PATENTED 


PENDING 


ABANDONED 























=1 hereby appoint the following attorneys to prosecute this application and to transact all business in the 
: Patent and Trademark Office cormected therewith: 

.Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
^;36,357); James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
'35,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

= Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

J Address all correspondence to: 

Gwendolyn D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 30303-1811 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are beheved to be true; and fiirther that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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Full name of first inventor: DANIEL L. KASTNER 

Inventor's signature: Date: 

Residence: 101 12 Ashburton Lane, Bethesda, MD 20817 

Post Office Address: 10112 Ashburton Lane, Bethesda, MD 208 17 

Citizenship: United States of America 

Full name of second inventor: IVONA AKSENTIJEVICHH 

Inventor's signature: Date: 

Residence : 5719 Beach Avenue, Bethesda, MD 208 1 7 

iPost Office Address: 5719 Beach Avenue, Bethesda, MD 20817 

4 Citizenship : United States of America 

jFull name of third inventor: MICHAEL CENTOLA 

^Inventor's signature: Date: 

J Residence: 9 1 5 Prospect Street, Tacoma Park, MD 209 1 2 

JPost Office Address: 915 Prospect Street, Tacoma Park, MD 20912 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date: 

Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 
Inventor's signature: 



Residence: 10203 Nolan Drive, Rockville, MD 20805 

Post Office Address : 1 0203 Nolan Drive, Rockville, MD 20805 

Citizenship: United States of America 

Full name of sixth inventor: FRANCIS S. COLLINS 
Inventor's signature: 



Residence: 5908 Tudor Lane, Rockville, MD 20852 

■ Post Office Address: 5908 Tudor Lane, Rockville, MD 20852 

Citizenship: United States of America 

. Full name of seventh inventor: TREVOR BLAKE 

: Inventor's signature: Date" 

Residence: 1 98 14 Falling Spring Court, Laytonsville, MD 20882 

Post Office Address: 1 98 14 Falling Spring Court, Laytonsville, MD 20882 

Citizenship: United States of America 

Full name of eighth inventor: P. PAUL LIU 

Inventor's signature: Date' 

Residence: 7725 Blueberry Hill Lane, Ellicott City, MD 2 1 043 

Post Office Address: 7725 Blueberry Hill Lane, ElUcott City, MD 2 1 043 

Citizenship : United States of America 
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Full name of ninth inventor: NATHAN FISCHEL-GHODSIAN 
Inventor's signature: Date- 
Residence: 2122 Century Park Lane, Unit 104, Los Angeles, CA 90067 
Post Office Address: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, CA 90067 
Citizenship: United States of America 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: j)ate- 

Residence: 5793-A Medical Sciences II, Ann Arbor, MI 48109-0616 

Post Office Address : 5 793 - A Medical Sciences II, Ann Arbor, MI 48 1 09-06 1 6 
Citizenship: United States of America 

Full name of eleventh inventor: ROBERT I. RICHARDS 

Inventor's signature: DatQ- 



Residence: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

Post Office Address: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 
Citizenship: Australia 

I ^ oU 
Full name of twelfth inventor: DARRELL O. RICKE 

Inventor's signature: f? OAmII Q - ff^j/^ Date: H / ^^o O 

Residence: 4257 Kerwood Court, San Diego, CA 92130 

(Sn 

Post Office Address: 4257 Kerwood Court, San Diego, CA 92130 
Citizenship: United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 

Inventor's signature: Date: 

Residence: P.O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P.O. Box 839, Santa Cruz, NM 87567 
Citizenship: United States of America 

Full name of fourteenth inventor: MORDECHAI PRAS 

Inventor's signature: Date: 

Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 
Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCT 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is Usted below) or an original, first and 
joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as Application Serial No. 09/486,147 and 

with amendments through (if applicable), or 
[] in International Application No. , filed , and as amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
claims of this appUcation in accordance with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19 (a)-(d) or §365(b) of any 
foreign application(s) for patent or inventor's certificate, or §365(a) of any PCT international application 
which designated at least one country other than the United States of America, listed below and have also 
identified below, by checking the box, any foreign application for patent or inventor's certificate, or of any 
PCT international application having a filing date before that of the application on which priority is 
claimed: 



PRIOR FOREIGN APPLICATIONS: 
(ENTER BELOW IF APPLICABLE) 


PRIORITY CLAIMED 
(MARK APPROPRIATE BOX 
BELOW) 


APP. NUMBER 


COUNTRY 


day/montha"ear filed 


YES 


NO 


PCT/rTSQR/1795S 


PCT 


90 A„o„«f 1QQS 


y 





I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States provisional 
application(s) hsted below. 



APPLICATION NUMBER 


FILING DATE 


60/056,217 


21 August 1997 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, § 1 12, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentability of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
international filing date of this application: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

(MARK APPROPRIATE COLUMN BELOW) 


PATENTED 


PENDING 


ABANDONED 























I hereby appoint the following attorneys to prosecute this application and to transact all business in the 
Patent and Trademark Office connected therewith: 



■ Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
" 36,357); James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
3 5,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

- Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

Address all correspondence to: 

Gwendolyn D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 30303- 1 8 1 1 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and behef are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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Full name of first inventor: DAMEL L. KASTNER 

Inventor's signature: Date: 

Residence: 10112 Ashburton Lane, Bethesda, MD 208 1 7 

Post Office Address; 101 12 Ashburton Lane, Bethesda, MD 20817 

Citizenship: United States of America 



Full name of second inventor: IVONA AKSENTIJEVICHH 

Inventor's signature: Date: _ 

Residence: 57 1 9 Beach Avenue, Bethesda, MD 208 1 7 

Post Office Address; 5719 Beach Avenue, Bethesda, MD 20817 

Citizenship: United States of America 

Full name of third inventor: MICHAEL CENTOLA 

Inventor's signature: Date: _ 

Residence: 9 1 5 Prospect Street, Tacoma Park, MD 209 1 2 

Post Office Address: 915 Prospect Street, Tacoma Park, MD 20912 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date: _ 



Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 

Inventor's signature: . 

Residence: 1 0203 Nolan Drive, Rockville, MD 20805 

Post Office Address: 10203 Nolan Drive, Rockville, MD 20805 

Citizenship: United States of America 



Full name of sixth inventor: FRANCIS S. COLLINS 
Inventor's signature: 



Residence: 

Post Office Address: 

Citizenship: 



5908 Tudor Lane, Rockville, MD 20852 
5908 Tudor Lane, Rockville, MD 20852 
United States of America 



Full name of seventh inventor: 

Inventor's signature: 

Residence: 
Post Office Address: 
Citizenship: 



TREVOR BLAKE 



Date: 



19814 Falling Spring Court, Laytonsville, MD 20882 
19814 Falling Spring Court, Laytonsville, MD 20882 
United States of America 

P. PAUL LIU 



Full name of eighth inventor: 

Inventor's signature: Date 

Residence: 7725 Blueberry Hill Lane, EUicott City, MD 2 1 043 

Post Office Address: 7725 Blueberry Hill Lane, Ellicott City, MD 21043 

Citizenship : United States of America 
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Full name of ninth inventor: NATHAN FISCHEL-GHODSIAN 
Inventor's signature: Date: 

Residence: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, CA 90067 

Post Office Address: 2122 Century Park Lane, Unit 104, Los Angeles, CA 90067 
Citizenship: United States of America 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: Date: 

Residence: 5 793-A Medical Sciences 11, Ann Arbor, MI 48 1 09-06 1 6 

Post Office Address: 5793-A Medical Sciences 11, Ann Arbor, MI 48109-0616 
Citizenship: United States of America 

Full name of eleventh inventor: ROBERT I. RICHARDS 

Inventor's signature: Date: 



Residence: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 

Post Office Address: 228 Brougham Place, North Adelaide, South Australia 5006 AUSTRALIA 
Citizenship: Australia 

Full name of twelfth inventor: DARRELL O. RICKE 

Inventor's signature: Date: 



Residence: 4257 Kerwood Court, San Diego, CA 92 1 30 

Post Office Address: 4257 Kerwood Court, San Diego, CA 921 30 
Citizenship: United States of America 
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Full name of thirteenth inventor: N0RM4N A. DOGGETT 
Inventor's signature: 

Residence: P.O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P.O. Box 839, SantaCm^M 87567 
Citizenship : United States of America 



_ Date: H \00 



Full name of fourteenth inventor: MORDECHAI PRAS 

Inventor's signature: Date: 

Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 

Post Office Address: Chaim Sheba Medical Center, Tel-Hashomer, Israel 52621 
Citizenship: Israel 
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DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(X) Original ( ) Supplemental ( ) Substitute ( ) PCT 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural names are Hsted below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled "Identification of the Gene Causing Familial 
Mediterranean Fever", which is described and claimed in the specification 

(check one) [ ] which is attached hereto, or 

[X] which was filed on February 22, 2000, as Application Serial No. 09/486,147 and 

with amendments through (if applicable), or 
[] in International Application No. , filed , and as amended on (if appUcable). 

4 J hereby state that I have reviewed and understand the contents of the above identified specification, 
fjiincluding the claims, as amended by any amendment referred to above. 

?=I acknowledge the duty to disclose all information known by me to be material to the patentability of the 
-Jclaims of this appUcation in accordance with Title 37, Code of Federal Regulations, §1. 56(a). 

=3l hereby claim foreign priority benefits under Title 35, United States Code §119 (a)-(d) or §365(b) of any 
ijforeign apphcation(s) for patent or inventor's certificate, or §365(a) of any PCT international apphcation 
'Iwhich designated at least one country other than the United States of America, listed below and have also 
-=t identified below, by checking the box, any foreign apphcation for patent or inventor's certificate, or of any 
"JPCT international application having a filing date before that of the apphcation on which priority is 
claimed: 



PRIOR FOREIGN APPLICATIONS: 

(ENTER BELOW IF APPLICABLE) 


PRIORITY CLAIMED 
(MARK APPROPRIATE BOX 
BELOW) 


APP. NUMBER 


COUNTRY 


DAY/MONTH/YEAR FILED 


YES 


NO 


PCT/T T«0S/17'?S'^ 


prx 


90 A„<Tn«t 1QQS 







I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any United States provisional 
application(s) hsted below. 



APPLICATION number 


FILING DATE 


60/056,217 


21 August 1997 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States apphcation(s) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States application in the manner provided by the first paragraph of Title 35, United States 
Code, §1 12, 1 acknowledge the duty to disclose all information known by me to be material to the 
patentability of the claims of this application as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior apphcation and the national or PCT 
international filing date of this apphcation: 



APPLICATION 
SERIAL NO. 


FILING 
DATE 


STATUS 

• (MA1?K APPROPRIATE COLUMN BELOW) 


PATENTED 


, PENDING 


^ ABANDONED 























2J hereby appoint the following attorneys to prosecute this application and to transact all business in the 
T Patent and Trademark Office connected therewith: 

l=^=Robert Benson (Reg. No. 33,612); Steven M. Ferguson (Reg. No. 38,448); Stephen L. Finley (Reg. No. 
-.-=36,357): James C. Haight (Reg. No. 25,588); John P. Kim (Reg. No. 38,514; Susan Rucker (Reg. No. 
^'J35,762); David R. Sadowski (Reg. No. 32,808); and Jack Speigel (Reg. No. 34,477). 

Address all telephone calls to Gwendolyn D. Spratt at telephone no. (404) 688-0770. 

all correspondence to: 

Gwendolyn D. Spratt, Esq. 
NEEDLE & ROSENBERG, P.C. 
Suite 1200, The Candler Building 
127 Peachtree Street, N.E. 
Atlanta, Georgia 3 03 03- 1 8 1 1 

I hereby declare that all statements made herein of my ovm knowledge are true and that all statements made 
on information and belief are beheved to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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Full name of first inventor: DANIEL L. KASTNER 

Inventor's signature: Date: _ 

Residence: 10112 Ashburton Lane, Bethesda, MD 208 1 7 

Post Office Address: 10112 Ashburton Lane, Bethesda, MD 208 1 7 

Citizenship: United States of America 

Full name of second inventor: IVONA AKSENTUEVICHH 

Inventor's signature: Date: _ 

, Residence: 57 1 9 Beach Avenue, Bethesda, MD 208 17 

Post Office Address: 5719 Beach Avenue, Bethesda, MD 20817 

" Citizenship: United States of America 

Full name of third inventor: MICHAEL CENTOLA 

Inventor's signature: Date: _ 



Residence: 915 Prospect Street, Tacoma Park, MD 20912 

Post Office Address: 915 Prospect Street, Tacoma Park, MD 20912 

Citizenship: United States of America 

Full name of fourth inventor: ZUOMING DENG 

Inventor's signature: Date: 

Residence: 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Post Office Address : 1 8207 Lost Knife Circle, Apt. 304, Gaithersburg, MD 20879 

Citizenship: United States of America 
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Full name of fifth inventor: RAMEN SOOD 
Inventor's signature: 



Residence: 1 0203 Nolan Drive, Rockville, MD 20805 

Post Office Address: 1 0203 Nolan Drive, Rockville, MD 20805 

Citizenship: United States of America 

Full name of sixth inventor: FRANCIS S. COLLINS 

Inventor's signature: 



Residence: 5908 Tudor Lane, Rockville, MD 20852 

Post Office Address: 5908 Tudor Lane, Rockville, MD 20852 

Citizenship: United States of America 

Full name of seventh inventor: TREVOR BLAKE 

Inventor's signature: Date: . 

Residence: 19814 Falling Spring Court, Laytonsville, MD 20882 

Post Office Address: 1 98 14 Falling Spring Court, Laytonsville, MD 20882 

Citizenship: United States of America 

Full name of eighth inventor: P. PAUL LIU 

Inventor's signature: Date: . 



Residence: 7725 Blueberry Hill Lane, Ellicott City, MD 2 1 043 

Post Office Address: 7725 Blueberry Hill Lane, Ellicott City, MD 2 1 043 

Citizenship: United States of America 
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Full name of ninth inventor: NATHAN FISCHEL-GHODSIAN 

Inventor's signature: Date: _ 



Residence: 2 1 22 Century Park Lane, Unit 1 04, Los Angeles, CA 90067 

Post Office Address: 2 122 Century Park Lane, Unit 1 04, Los Angeles, CA 90067 

Citizenship: United States of America 

Full name of tenth inventor: DEBORAH L. GUMUCIO 

Inventor's signature: Date: 

Resi dence: 5793-A Medical Sciences 11, Ann Arbor, MI 48 1 09-06 1 6 

: Post Office Address: 5793-A Medical Sciences II, Ann Arbor, MI 48109-0616 

"~ Citizenship: United States of America 

Full name of eleventh inventor: ROBERT 1. RICHARDS 

Inventor's signature: Date: 

Residence: 228 Brougham Place, North Adelaide, South Austraha 5006 AUSTRALIA 

Post Office Address: 228 Brougham Place, North Adelaide, South Austraha 5006 AUSTRALIA 
Citizenship: Australia 

Full name of twelfth inventor: DARRELL O. RICKE 

Inventor's signature: Date: 



Residence: 4257 Kenwood Court, San Diego, CA 92 1 30 

Post Office Address: 4257 Kenwood Court, San Diego, CA 92130 
Citizenship: United States of America 
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Full name of thirteenth inventor: NORMAN A. DOGGETT 



Inventor's signature: 



Residence: P. O. Box 839, Santa Cruz, NM 87567 

Post Office Address: P. 0. Box 839, Santa Cruz, NM 87567 
Citizenship : United States of America 

I i- 

FuU name of fourteenth inventor: MORDECT lAL P R Ag 



W Date: ^/^/' 
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Inventor's signature: 

Residence: Chaim Sheba Medical Center, Tel-Hashomer, Israel 5262 1 

Post Office Address: Chaim Sheba Medical Center, Te l-Hashome r, Israel 52621 

Citizenship. Israel 
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